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THE THIRST THAT IS NEVER 
SATISFIED. 

— * — 

It might not be a hard task to show that 
the story of Tantalus is a veritable symbol 
of the state of man in his thirst for know- 
ledge. He is immersed in sources of wisdom, 
yet how little does he taste; a perpetual 
desire to add to his little stock and store 
suffices to keep him ever active, never dis- 
couraged by the small results of so much 
longing. Compare our modern science with 
the attainments of antiquity, and it will be 
found that we hare not gained much. When 
Bdcon grounded research on the inductive 
method, the old barricades to progress dis- 
appeared, and wonderful indeed have been 
the results in detail ; but in the discovery of 
great principles, who can aver that modem 
science has accomplished much ? The cycles 
of the moon and the laws of gravitation were 
truthfully taught in the mystic caves of India 
three thousand years ago. The judicial astro- 
logy of the Chaldean priests recognized many 
of the truths in an ideal and empirical form, 
which our modern astronomers have only re- 
cently verified for themselves. Pythagoras, 
who first propounded the term ‘‘philoso- 
pher/* had as clear an idea of planetary 
motions, five hundred years before the Chris- 
tian era, as Copernicus attained to in his 
Tot. III. 


revival of astronomy, or Newton in his glo- 
rious confirmation of it, by the introduction 
of the law of gravitation. Fire and water 
were held to be the prime agents in the 
formation of the world ages before the word 
geology was coined as a designation, and 
Dalton’s atomic theory had its exponents in 
what we sometimes call the poetic age — 
poetic because removed from us by the lapse 
of dim centuries. Much of our supposed 
progress has been a movement in a circle, 
and in the future man will still pursue the 
same mental revolution, like a star set in an 
orbit, obedient to an initial impulse and an 
attraction towards a centre. The inquirer 
knows not how vast is the system in which 
his particular object of research is but an 
element of detail. It is well for him that he 
looks straight forward at his own chosen 
class of facts, else its infinitesimal propor- 
tions, as compared with the whole, would 
dispirit him. Like Tantalus, he would deem 
it a divine happiness to taste but one of the 
fruits that float almost within reach of his 
eager lips, all unconscious of the hidden 
truth that he is seeking and searching for 
something more, for something which lies 
beyond the prize, for something higher, 
greater, and more enduring. What is the 
meaning of this inquiry after second causes, 
that gives life to astronomy, geology, che- 
mistry, botany, physiology, and the rest of 

B 


RECREATIVE SCIENCE. 


the sciences P It is surety not a desire to 
attain to second causes for their own sakes, 
and to rest in them as all-sufficient to slake 
the thirst of ap immortal being. It is to 
attain to the First Cause that tho philosopher 
labours, but a benignant fate enshrouds from 
him the impenetrable mystery, that he may 
pursue his way undaunted by the final im- 
possibility. 

It is to find out God for which we 
elaborate microscopes of greater and greater 
power, as if we hoped to pierce to the very 
core of life, and read its minutest lessons of 
inscrutable wisdom; it is to find out God 
that we pierce the heavens, probe the deeps, 
ask questions of the wayside flower, and 
arrest the honey-bee while singing its work- 
day song upon the wing. We put the odours 
of a honeysuckle into the crucible ; pierce a 
fossil bone with shafts of lightning ; reduce 
adamant to impalpable powder; call the stars 
towards us until we almost touch them ; 
make the orb of day a slave to paint pictures, 
and confess to the blemishes on his own 
face ; consolidate in one atmosphere all the 
climates of the earth ; creep into the micro- 
scopic cell of a living vegetable structure, in 
order that we may feel the moving of its 
lymph-like blood, and make the ultimate 
globule of animal life pause on its way to its 
destination in order to tell its story all to 
get beyond the things palpable to that w hich 
eye hath not seen nor ear heard. Wo would 

** Stretch lame hands of faith, and grope 
To what we feel is Lord of all 

but we get only shadows of His wondrous 
attributes, and it is not in the province of 
science to attain to His persbnality. Why 
do we thus fail, and find ourselves like stray 
leaves upon a tidal river, ever and anon 
brought back to the point from whence with 
so much hope we started? It is because 
we trust to the intellect to reveal that which 
is susceptible only by the moral faculties. 
We use but one part of the strength with 
which we have been blessed by the Author 


of our being, and attempt to acquire by 
logic and pafperiment that which is alone 
the roward of faith. 

4s with the attainment of results, so with 
tho enjoyment by the way. Efe only knows 
the joys that science h&* in store for those 
who woo her, who approaches her shrine in 
a spirit of devotion to the Power under 
whom she sits a tutelary genius. Out of 
that Faith springs a Hope sufficient to sus- 
tain tho votary in the search on which he is 
bent, even though, liko Tantalus, he may ob- 
tain for tho present nothing to satisfy his 
thirst. The little drops that bubble to the 
lips, and give a foretaste of the entire wisdom 
that shall be revealed, are indeed precious ; 
and how they beget a yearning for the time 
when, between the strife and the prize, there 
shall be only such a gulf fixed as it will be a 
joy to pass over, and knowledge will culmi- 
nate in a perfection of which at present we 
have but faint glimpses. Through Faith we 
are promised moral perfection, but there is 
no promise that the mind shall ever be 
satiated with the fruits of intellectual in- 
quiry. 

“ Canst thou by searching find out GodP 
Canst thou find out the Almighty unto per- 
fection P” N ot here, perhaps, nor in the life to 
come. In all tho relations of love we shall 
acquire full and perfect knowledge, and drink 
from the Fountain-head of eternal truth and 
goodness ; but the mind will continue its 
endless round of questions, and as the angels 
desire to look into the mysteries of man’s 
relation to the Godhead, so will man, ip his 
beatified completeness, still desire to look 
into the relations between the Godhead and 
the material universe, which forms the bound- 
less circumference of that Efiluent Centre. 
It is our destiny, as elements in a Bystem of 
incessant activities, to pursue, with restless 
energies, the inquiries we have chosen for our 
delight. It will be a cold task if we have 
no faith, no trust, no hope beyond the petty 
item of a fact, or tho indefinable boundary 
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of a law. " There is neither rest nor pause, 
but ever change and motion, a curse still 
cleaving to standing still.” Goethe was 
right; but he might have added, that the 
curse attends also every action that is not 
begun and ended in full and happy recog- 


nition of the End of all things, which is 
God. From Him they sprang, and to Him 
they shall return ; and while the cycle is in 
process of completion, the proper song of 
Science will be, “ Glory to God in the highest ; 
peace on earth ; good-will to man.*’ H. 


ANCIENT AND MODERN HYDRJE. 

— $ — 


Thb word Hydra is derived from Map (water ) ; 
but, in classical literature, it is the name of 
a celebrated monster which infested the 
neighbourhood of the Lake Lerna in Pelo- 
ponnesus. The fable of this mythological 
monster has so great an analogy to the his- 
tory of the little animal which we shall 
describe, as to be worth giving a short ac- 
count of it, and then the reader must form 
his own opinion as to how far he thinks the 
Greeks were acquainted with the history of 
this or some other animal of like properties, 
and from it constructed the fable. 

The Hydra, or sea-serpent, had, according 
to Diodorus, a hundred heads, fifty according 
to Simonides, and nine according to the more 
recent opinions of Apollodorus, Hyginus, etc. 
As soon as one of these heads was cut oil, 
two immediately grew up in its place, if the 
wound was not stopped by fire. It was one 
of the labours of Hercules to destroy this 
dreadful monster, and he attacked it with 
his arrows, and soon after came to a close 
engagement, and, by means of his heavy 
dub, he destroyed the heads of his enemy. 
But this was productive of no advantage, 
for as soon as one head was beaten to pieces 
by the club, immediately two sprang up, so 
that he commanded his friend Iolas to burn, 
with a hot iron, the root of the head which 
he had crushed to pieces. This succeeded. 
While Hercules was destroying the Hydra, 
JFuno, jealous of his glory, sent a sea-crab 
to bite his foot. This new enemy was soon 


despatched, and Juno, unable to succeed in 
her attempts to lessen the fame of Hercules, 
placed the crab amongst the constellations, 
where it is now called the Cancer. The 
conqueror dipped his arrows in the gall of the 
Hydra, and from that circumstance all the 
wounds which, he gave proved incurable and 
mortal. 

Such is the history of the name now applied 
to a genus of minute gelatinous animals, 
distinguished from other tribes of the class 
Polyfera, to which it belongs, by being free, 
naked, furnished internally with a simple 
stomachal cavity, which is provided at its 
entrance with highly contractile tentacula, 
without traces of viscera, and reproduced by 
external gemma. 

No one need be alarmed at our modern 
monster, for any one, during the summer 
months, may find diversion and instruction in 
observing its habits and structure, by collect- 
ing, from our stagnant pools and ditohes, some 
of the common duckweed (Lemna minor), or 
other small aquatic plants, and placing them 
in a glass vessel with some clear water ; allow- 
ing them to remain undisturbed a few hours, 
and then, no doubt, numbers of the Hydra 
will be seen adhering to the side of the vessel 
and on the roots of the plants, but so small 
as to require the aid of a magnifying power 
to watch them (Fig. I). The JET. viridis has 
much the appearance of a bit of green sewing 
silk, is about the sixth of an inch long, and 
attaches itself by one extremity, having its 
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opposite end apparently twisted. Upon further 
examination it will bo seen that its body is 
formed like a little bag, open at one end ; 
this is its mouth, and is surrounded with 
seven very delicate thread-like arms (tenia* 
cula), and that the other extremity is furnished 



Fro. 1 , — Hydra viridis on roots of Lmma minor , 
slightly magnified. 

with a minute disk-like sucker, by which it 
is enabled to attach itself to the roots of the 
plants, etc. Examine it carefully, and I 
think you will say that it looks like a gela- 
tinous thread, in which are a few greenish 
granular particles; disturb it, and it shrinks 
into a minuto jelly-like spot, but expands 
again when left undisturbed, so that it has 
the power of contraction and extension. Ob- 
serve it still further, and you will see that 
it has the power of locomotion ; attached by 
its sucker, it extends its body to its full length, 
and vrith its arms takes firm hold with the 
other ; it then relaxes its sucker and advances 
it towards its head, and again fixes itself ; 
and thus, by a repetition of these movements, 
it makes progress. It is slow, certainly, but 
consider the si zq of the animal, and, further, 
what is its mode of sustenance, It has been 


observed, however, that it has another and 
very remarkable mode of diverting itself; that 
is, by rowing about in a very ingonious and 
wonderful manner. To accomplish this, the 
little creature first moves itself to the surface 
of the water in the manner above described ; 
it there protrudes its little sucker above the 
surface, and dilates it into a hollow cone-liko 
cavity, thus forming a miniature boat, and 
by this curious contrivance it is enabled to 
float its body, and with the aid of its arms, 
which it uses as oars, it is enabled to row 
itself about in any direction it pleases ; hut, 
if it become alarmed and is dcsirious of 
getting out of danger, it contracts up its 
little boat, and, from its body being speci- 
fically heavier than water, it sinks to the 
bottom. Observe, also, the effect which light 
lias upon it. On the si tic of the vessel turned 
from the light you will not Find them; but 
turn it round, and they are congregated on 
that side. Leave it for a few hours, and then 
they will have changed their position to 
the other side again, showing that they arc 
attracted by the solar rays ; but how they 
act upon the little animal we know not, ns 
hitherto no organs of vision, or even a nervous 
system, has been detected. 

Let us now inquire further into its mode 
of living, and we shall be astonished at so 
minute a gelatinous-looking creature being 
endued with such powers as it lias. It is 
carnivorous, and most voracious in its habits, 
and is gifted with such terrible powers of 
destruction, as to capture and devour the 
lava of insects, etc., larger, stronger, and 
more active thau itself. It does not, how- 
ever, wander about for its prey, hut lays 
wait for it. Having firmly fixed itself by 
its sucker, it elongates its body, and spreads 
out its arms in different directions, and when 
any wandering animal inpinges upon its arms, 
it is immediately arrested, and becomes 
motionless as if benumbed. And this, he it 
observed, is the more remarkable, as it was not 
struck, but only touched, by the arms of the 
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Hydra as it was moving along in its own 
course. What power the arms of the Hydra 
possess it is difficult to conjecture ; its effects 
are like the sudden shock of electricity, for the 
animal, under the influence of its potent shock, 
seems motionless and sinks to die, or only 
after the lapse of sometime recovers it self. 
When the prey is thus become motionless, 
the Hydra slowly contracts its arms around 
it, and gradually brings it to its mouth, and 
then cngulphs it in its capacious stomach. 

We may now observe w hat takes place 
upon the prey that is swallowed into the 
distended stomach, for the body of the Hydra 
is so thin and pellucid that, with the aid of 
magnifying glasses, we are enabled to see 
the process ; nor have we to wait long, for 
soon the swallowed animal loses its form, 
and becomes a confused mass; all its diges- 
tible parts are then soon dissolved, and that 
which is hard and indigestible, such as its 
shell, etc., is at length expelled from the 
stomach through the opening by which it 
was admitted. It occurred to Trombley 
(whose observations upon the Hydra are the 
earliest and best upon record), that from 
the transparency of the body of the Hydra 
ho might ascertain the manner in vdiich the 
digested particles became appropriated to th* 
sustenance of the animal. To accomplish this, 
lio fed the Hydra with the red larva of some 
insect, and the result w T as, that it is through 
tho medium of the green granules floating 
in the semi-fluid transparent substance of 
the Hydra, that the diffusion of the coloured 
particles was accomplished, and that the 
granules themselves became of the same 
colour as the food, but that the gelatinous 
matter remained colourless. 

Trembley also remarked that the digestive 
power of the Hydra had no influence on tho 
tissues of its own body ; for he observed that 
some of the species occasionally swallow ed 
their own arms together wiCli their food, and 
these remained during tho process of the 
digestion of tho animal which it had swal- 


lowed, without being injured. On one occa- 
sion, the same author says that he observed 
the extraordinary occurrence of two Hydra 
having hold of the same prey, and that they 
contended for the possession of it, and that 
the conquest was terminated by one swallow- 
ing the object of dispute, and also its rival. 
But imagine what was the observer’s astonish- 
ment when he afterwards saw the swallowed 
Hydra, together with the refuse of the digested 
meal, ejected, and that the Hydra, after its 
capture and imprisonment in such a perilous 
place, was apparently none the worse ! 

Wonderful as these facts are regarding 
the nutriment of the Hydra, they are not 
more so than the manner in which the 
species are multiplied, or its lost parts re- 
stored. Trembley cut a body transversely 
into two, and others into several portions, 
and lie found that each part, in process of 
time, became furnished with arms at one 
extremity, and with a sucker at the other, 
and acquired all the powers and characters 
of a perfect individual ; so that in this way 
it is like a plant propagated by cuttings. 
The usual manner, however, in which it 
multiplies its species appears to be by gem- 
mation, that is, it Las the pow'er of sending 
forth, from different parts of its body, a little 
bud or gemma, which at first has the appear- 
ance of a shapeless excrescence, which in a 
short time becomes developed into a body 
similar to its parent, having arms, a mouth, 
and stomach. Until, however, it is fully 
formed and perfected in all its parts, it re- 
mains at tached to its parent by a short pedicel, 
and enjoys, by this means, an entire com- 
munication of food, by that of one freely 
passing into the other. Sometimes this off- 
sprout puts out another bud, even while it 
is attached to its parent, so that three genera- 
tions may be united together. Trembley 
even found that by snipping the side of an 
adult polyp with the points of a fine pair 
of scissors, that a bud was soon developed 
from the w ounded part, and that by making 
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experiment repeatedly, 'both upon the 
parent and its progeny, he obtained as many 
as seventeen all connected with each other. 

Let us now examine more carefully into 
the structure of these little animals, which 


(Fig.-2), and he considers the arms (tentacules) 
to be long, pellucid, extremely delicate tubes, 
of a membranous structure, and that they con- 
tain* a semi-fluid albuminous substance (Fig. 
3), which in certain definite parts swells into 



Fig. %— Hydra fusca. c, natural size ; b, magnified, extended; c, the same contracted; d t the same seen 
vertically to show its mouth, e. (After Corda.) 


are endowed with such wonderful powers, in j wart-like knots of a denser substance (Fig. 3, 
order that we may better understand its Z>), and that these are arranged in a spiral man- 
economy and habits ; and a few remarks and ner, into which are attached numerous organs 
illustrations from the investigations of Corda of touch, and also instruments by'which it 
will be perused with interest. This author holds its prey (Fig. 3, c). Within the tube, and 
has examined most carefully the Hydra fuaca running beneath these knots, are four longi- 
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tudirial bands of muscular fibre, of a yellowish 
colour (Fig. 3, e). With these fibres it is 
thought that the animal has the power of 



J’io. 8. — End of Arm (tentacule), highly magnified, 
investing membrane ; b } wart-like knobs; r, pre- 
hensile darts; d t organs of touch; i\ longitudinal, 
and/, transverse, muscular bands. (After Corda.) 

extending the arms. These muscular fibres 
are united to each other by transverse mus- 
nles (Fig. 3,/) of the same colour, and Corda, 
considers that by these the animal is enabled 
to contract its arms, and fold them up like 
.a fan (Fig. 2, c and a). 

In the wart-like knobs of the arms are. 


according to Corda, the organs of touch or 
sensibility. Each of these is formed of a 
delicate little sac, which incloses another 
with a minute cavity in its centre (Fig. 4). 
Every one of these curiously -constructed 
bodies terminates in a very delicate hair-like 
process,* and form th^ supposed organs of 
touch. Amongst each group of these organs 



Fig. 4. — Organ of Touch, highly magnified. (After 
Corda . ) a, first, and 6, second sac; c, minute 
cavity ; d, terminal filament. 

are others, but less numerous, and differently 
constructed. Corda named these darts, and 
considers them the organs by which the 
animal hold its prey. This organ is formed 
of a little, pellucid, oval sac (Fig. 6), embedded 
in the substance of the knob, and has a small 



Fig. 5.— Prehensile Apparatus, highly magnified. (After 
Corda.) a, aperture ; b t epidermis of tentacule ; 
c, first sac ; i, second sac ; <?, saucer-like body 
(rsxica) ; /, oval base (hastifer) ; g } dart. 

opening at the apex (Fig. 5, a). At the bottom 
of this sac is a saucer-shaped body (Fig. 5, e ), 
upon which is placed a solid oval granule, and 
this supports a long, sharp-pointed* spiculum 
(sagilta), composed of calcareo|p matter, and 
is capable of being pushed out wid in through 
the aperture (Fig. 5, a), probably by the in- 
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flation or contraction of the little bladder, to 
whioh the oval bftae of the -dart {hast if er), 
is attached. 

When the Hydra is waiting for its prey, 
the darts are all protruded, so that its arms 
become formidable weapons, furnished with 
their numerous spikes. But, more than this, 



Fio.6 . — Hydra fusca, containing the larva of an insect 
partially digested, magnified. (After Corda.) a, 
superficial cells of the integument; b, muscular 
Stratum, formed of minute granular coloured cells ; 
e, iillou8 tunic ; d, anus ; e, sucker. 

these spikes appear to be poisonous also ; for 
any unfortunate animal once touched by the 
Hydra jiHitediately becomes benumbed, and 
soon dieipp but slowly recovers from its 
effects. < 


The mouth of the Hydra is at the base of 
the arms (Fig. 2, e), and is furnished with 
lips capable both of inflection and protrusion. 
Their structure is similar to that of the arms, 
but they appear to be endowed with extra- 
ordinary muscular force, considering the size 
of the animal. 

The body of the Hydra is not furnished 
with either darts or organs of touch, but, 
according to Corda, is covored externally 
with a membrane formed of two layers (Fig. 
6, a), and that between it and the alimentary 
canal is a muscular layer, composed of denso 
coloured cells, having the appearance of being 
filled with minute granules (Fig. 6, 6). 

The innermost layer, which lines the whole 
alimentary canal from the lips to the arms, is 
divided at intervals into folds forming nu- 
merous compartments (Fig. 6, c ). The villi of 
which this layer is composed is closely con- 
nected with the muscular layer. They are of a 
cylindrical shape, and apparently of two kinds, 
some of them having a minute opening at 
the apex, others closed. The use of the per- 
forated villi appears to be that of conveying 
the nutritive matter of the ingested food 
into the interior and nourishment of the 
animal. 

Such is the history of the modern Hydra, 
and though so w r ondcrful, it is not more so 
than that of hundreds of other minute ani- 
mals which inhabit the same water that it 
docs; nay, every drop in our glass jar is 
crowded with them, as revealed by the mi- 
croscope, so that the student of Nature’s 
works may thus find abundant objects for 
his research, and each he will find perfect in 
itself; and in every step he takes in the ac- 
quirement of such knowledge he will be ready 
to cry out with the royal Psalmist, and say, 
“ o Lord, how manifold are thy works ! in 
wisdom hast thou made them all: the earth 
is full of thy riches.” 

Richard Dear if, M 
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VALLISNERIA SPIllALIS, AND THE SEAT OF LIFE MADE MANIFEST. 


This well-known and beautiful aquarium 
plant has a history of its own, apart al- 
together in its intrinsic interest from the 
plants with which it is botanically and prac- 
tically associated. It is, indeed, one of the 
wonders of the vegetable kingdom, both as 
to its mode of growth and physiological con- 
stitution, and one of the most prized of sub- 
jects for the microscope w'ithin the range of 
the study of organic forms. Many who grow 
this plant in tanks and jars suppose them- 
selves possessed of all the secrets of its con- 
stitution; for, having it constantly before 
them, they can, they suppose, observe its 
peculiarities under every variety of circum- 
stance, and submit its cells to the revealing 
eye of the microscope, in order to observe 
that most beautiful and wondrous of all 
microscopic panoramas, popularly known as 
the “ circulation of the sap.” In devoting a 
short space to an account of this plant, many 
aquarians and noviciates in the microscope 
will probably discover that they had not at- 
tained to so complete a knowledge as was 
possible, under the several advantages within 
their reach, and it will also bo found that for 
the study of one department of the subject 
we are still in a disadvantageous position, 
having, in fact, only half the species in our 
possession. 

Vallisneria takes its generic name from A. 
Yallisneri, an iffcian naturalist, who is thus 
honoured by a rule of technology common in 
natural history, but whose name has no con- 
nection with the plant, beyond being kept in 
remembrance by it. The specific term spiralis 
is appropriately descriptive, for one portion 
of the fructification, as we Bhall presently see, 
is borne on spiral stems. The plant was in- 
troduced into this country in 1818, and from 
that date to tho present has been prizod as a 
necessary part of the furnituro of tanks in 


hothouses, and for grouping with water-lilies 
in the basins of conservatories, a use to which 
it is admirably put at the Crystal Palace, 
w here it may be seen forming fine tufts of 
grass-like foliage in the basin at the cool end 
of the nave, in company with NympJicas, 
Limmcliaris Humboldtii, Nelumbium spe - 
ciosum , and the pretty JRiceia Jluitans , on 
which notes have been made in our “ Micro- 
scopic Observer.*’ This water-plant intro- 
duces us to a family with which every aqua- 
rian ought to be well acquainted. In the 
natural system, Vallisneria spiralis is a 
member of the 225th order, Hydrocliaridacccc, 
or frogbits, and its botanical kindred arc 
among the most interesting of all the aquatic 
plants that are introduced to tanks. The 
frogbit, Hydroeliaris morsus ranee , which 
gives its name to the order, is a floating plant 
with pretty white flowers, admirably adapted 
for covering the entire surface of an aquarium 
which enjoys full exposure to vertical light. 
The water-soldier, Stratiotes aloides , is a re- 
markably bold and showy plant, and Anacha - 
ris alsinaslrum , tho water-thyme, is too well- 
known to need more than a mention, in order 
to connect it w ith the group. Each of these, 
and a few others that need not now be speci- 
fied, have their several points of botanical 
and physiological interest, and it may bo 
w ell some day to group them together for a 
separate study. Suffice it now that the 
ITydrocharis tribe includes these, with the 
Vallisneria , as having certain peculiarities iu 
common, and one of these peculiarities is, 
that the flowers are generally unisexual. 
In the majority of ornamental flowering 
plants, the male organs (stamens) and female 
organs (pistils) are inclosed in one and tho 
[* same corolla, the flowers are therefore bisexual, 
and fertilization taket place by^EHe diffusion 
of pollen from the stamens upon the pistils. 
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and the flowers give place to* seeds. In Hy- 
drocharidacem , the male organs, or male 
flowers, are borne on separate stems or sepa- 
rate plants to the female organs or female 
flowers, and hence each separate flower is of 
one sex only, and Nature calls us to behold 


by what strange contrivances the fertilization 
of the seed is effected. In the Linnamn 
system this mode of fructification occasions 
the assignment of the plant to the 22nd class, 
Dioecia , and the second order, Diandria , that 
is, producing male and female flowers on 
different plants, and the male flowers with 
two stamens. 

Yaliisneria occurs, therefore, in two dis- 
tinct forms, but only one of these forms, the 


pistillate, or female plants, is in general cul- 
tivation in this country; consequently the 
species is imperfectly represented, and op- 
portunities for the observation of its complete 
fructification are rare, and as a corollary, 
staminato plants being wanting, the seeds pro- 
duced by the pistillate forms 
are not fertilized, and we depend 
for the increase of the plant 
wholly on the production of off- 
sets or runners, which arc plenti- 
ful when the plant is properly 
treated. 

Taken together, wo shall 
see how Paley was justified 
in citing it in the first of the 
series of examples of peculiar 
adaptations of means to an end 
in the twentieth chapter of his 
“ Natural Theology. 0 But Paley 
was indebted to Dr. Darwin for 
the description, and we are all 
indebted to the fanciful author 
of the “ Botanic Garden," and 
the “Loves of the Plants," for 
the first accurate representation 
of Vallisueria, which in a re- 
duced form is hero reproduced. 
In the last-named poem (1. 339), 
Darwin, according to his fashion 
of personification, introduces 
“Vallisner" as a water-nymph, 
sighing for union with her swain, 
in a passage that is now all but 
forgotten — 

‘ As dash the waves on India’s breezy strand, 

Her flush’d cheek pressed upon her lily hand, 
Vallisner sits, upturns her tearful eyes, 

Calls her lost lover, and upbraids the skies ; 

For him she breathes the silent sigh, forlorn, 

Each setting day; for him each rising morn. 

E right orbs, that light yon high ethereal plain, 

Or bathe your radiant tresfie^n the main, 

Pale moon, that silverest o’er night’s sable brow, 

For ye were witness to his parting vow ! 

Yc shelving rocks, dark waves, and sounding shore, 
Kc eehoed sweet the tender words he swore ! 

Can stars or seas the sails of love retain? 

0 guide my wanderer to my arms again 1” 



Vallisneria spiralis , a fac-similc of the plate in Darwin’s “ Loves of 
the Plants.” 
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Then follows the celebrated note which Paley 
copies, and in which we hare a short and 
clear description of the plant : — “ This ex- 
traordinary plant is of the class of Two 
Houses [Di&cia ]. It is found in the East 
Indies, in Norway, and in various parts of 
Italy, Lin. Spec. Plant. They hare their roots 
at the bottom of the Rhone, the flowers of 
the female plant float on the surface of the 
water, and are furnished with an elastic 
spiral stalk, which extends or contracts as 
the water rises and falls ; this rise or fall, 
from the rapid descent of the river, and the 
mountain torrents which flow into it, often 
amounts to many feet in a few hours. The 
flowers of the male plant are produced under 
water, and as soon as their farina, or dust, 
is mature, they detach themselves from the 
plant, and rise to the surface, continue to 
flourish, and are wafted by the air, or borne 
by the currents, to the female flowers. In 
this resembling those tribes of insects where 
the males at certain seasons acquire wings, 
but not the females, as ants. These male 
flowers are in such numbers, though very 
minute, as frequently to cover the surface of 
the river to a considerable extent,” To this 
note Paley adds: “Our attention in this 
narrative will be directed to two particulars : 
first, to the mechanism, the * clastic spiral 
stalk/ which lengthens or contracts itself 
according as the water rises or falls; secondly, 
to the provision which is made for bringing 
the male flower, which is produced under 
water, to the female flower which floats upon 
the surface.” 

But Dr. Darwin and Dr. Paley dealt with 
Vallisneria according to the custom of the 
dark ages ; the microscope had not then 
introduced man to the inner world of life, 
and the cabinet of great secrets. This is, 
par excellence , a microscope plant, and it 
should be the aim of every microscopic be- 
ginner first to obtain it, then to keep it; 
the first an easy thing, the second not so 
eafcy. The culture of Vallisneria is, perhaps, 


the most engaging of all the tasks included 
in the management of aquaria, and that some 
few points in the process are of more than 
ordinary interest is proved by the fact that 
there is a general complaint amongst aqua* 
rians that in some tanks it will not lire at all, 
and in most it is apt to perish after a brief 
season, or continuo but in a languishing 
state. I have long ceased to employ it as an 
agent for the production of oxygen in fresh- 
water collections, trusting wholly to spon- 
taneously-produced algse in vessels containing 
molluscs and fishes. This sets the Vallis- 
neria and kindred plants free for separate 
culture in proper vessels, and under more 
favourable circumstances than can be afforded 
generally in rectangular tanks. It may be 
observed, however, that there is no objection 
whatever to its use in vessels containing 
animals ; it is most ornamental, and its bright 
refreshing verdure gives a high character to 
a well-stocked tank. The few risks that 
wttend it in such cases result first firom the 
voracity of water-snails, which, if prfclent in 
the same vessel, are perpetually ettgAged in 
nibbling it to pieces ; minndtf I afid tgftfth Are 
apt to do the same thing, and in this way the 
plant is frequently destroyed faster than it 
can grow to compensate losses, and thus dis- 
appears, and has to be again and again re- 
placed. Another difficulty is the occasional 
deficiency of solar light. I have explained, 
in the “Book of the Aquarium,” in the 
chapter on the “ Natural System of Manage- 
ment,” that all phoenogamous plants need 
more light than the lower forms of vegeta- 
tion. Tanks freely exposed to light are 
always favourably situated for Vallisneria, but 
this free exposure begets the growth of rope- 
like masses of conferva); but to realize the 
perfection of a sufficient vegetation without 
a particle of undue growth, the light ought 
to be so far subdued as to be insufficient for 
this plant. Then wo come to the appro- 
priation to it of separate vessels, and a very 
pretty collection of Hydrocharis, Stratiofces, 
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Vallisneria, and other plants of special inte- 
rest, may be kept in a 20-inch bell-glass in a 
south window or conservatory, with a slioal 
of sticklebacks to give it life and attraction. 
The conferva? would of course grow with its 
customary vehemence, but to keep it in 
check would be but a trifling matter com- 
pared with the trouble which a large vessel 
would occasion under the same circum- 
stances.* Besides this advantage, there 
would be another : Into such a vessel three 
or four inches of clean 
yellow loam or good 
garden mould could bo 
introduced, the roots 
of tho plants spread 
out upon it, and then 
covered with two inches 
of sandy grit or small 
pebbles j but mould in 
a large tank is a nui- 
sance and an injury. 
A still belter method 
of growing Vallisneria 
is in tall cylindrical 
jars of flint glass, with 
flat glass covers cut to 
fit, and with only a few Hydno, Hy drachmas 
or other small animals in company with it. 

I obtain jars for this purpose of Mr. 
Lloyd, who marks upon them with a dia- 
mond the date on which they were first set 
to work, and then gives them a long seasoning 
before lie parts with them, in order to reduce 
to a minimum the risk of fracture that attends 
the use of all blown vessels. Those I use 
measure 16 inches high and G inches wide, and 
cost 8$. 6d. each. In planting in these jars 
use what gardeners call “ stiff loam press 
down very firmly at the bottom of the jaj; a 
bed of it two inches deep, lower the plant 
into its place, throw in a handful of fine 

* The best form of bell-glass for an aquarium is 
that made, at my suggestion, of white glass, with per- 
pendicular sides, and known as “Hibberd’s Shape,'’ 
by Messrs. Phillips, 180, liishopsgate Street Without, 
London, E,C. 


shingle to cover the roots and keep the plant 
in its place, and then carefully fill up with 
clear river-water. The plant likes warmth 
and a good share of daylight, with occasional 
sunshine ; hence a south window of a room 
in which there is a fire all winter is the best 
place for it, unless, grown in a stove-tank, 
where it will grow in great luxuriance. Very 
few aquarians are aware that a periodical 
change of water materially assists the growth ; 
say, if half the water is withdrawn by a sy- 
phon once a week, and replaced by an equal 
bulk of tepid water containing one drop of 
ammonia, then you provide for it the maxi- 
mum of favourable conditions attainable in 
parlour culture, Prost does not kill it, but 
long exposure to cold cripples it so much 
that it should not be expected to flower tho 
next season. 

One result of your labour is, that at all 
seasons you will have before you a beautiful 
object, and in the season of its bloom a rare 
and curious example of adaptation to cir- 
cumstances in a plant of unique habit and 
growth. Per another result bring out the 
microscope, and if you have never yet en- 
joyed the spectacle which Vallisneria is ever 
ready to present to your view, prepare your 
mind for a sight which you shall never for- 
get as long as you live, and have faculties 
for remembrance and adoration. Has any 
microscopist forgotten the sense of awe with 
which, in tho early days of his researches, 
ho watched the slow revolving granules of 
Chlorophyll in the mysterious chambers of 
Vallisneria, where life appeared to have its 
final seat? Has any gray-beard philosopher 
lost the recollection of the spell which bound 
him to the eye-piece, and the glare of re- 
flected light on the object that seemed ca- 
pable of explaining the great mystery, but 
which he had to learn explained but little, 
because, after all, its meaning was not under- 
stood P Impossible. Yet the march of those 
globular bodies in their liberal orbits, like 
stars in their courses, gave a freshening 
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charm to the first start in scientific inquiry, 
that has4iad its value ever since to keep him 
constant to his high vocation, just as the well- 
remembered “first love” is precious among 
the pleasures of memory to man or woman 
treading the downward path of life. 

In order to observe the circulation in 
Vallisneria a few precautions arc necessary. 
The plant should be in a vigorous state of 
growth, and in a warm room for a short time 
previous to being submitted to the micro- 
scope. Supposing this is not the case, the 
activity of the plant may be accelerated by a 
very simple process. The phenomenon is 
best exhibited by using thin longitudinal 
slices, cut from the leaf with a sharp thin 
knife. To make sure of a good result, a 
number of such slices should be cut and 
placed in a small phial of water and closely 
corked about an hour before the examination 
is to take place. In the meantime keep this 
phial in your waistcoat pocket, and the 
warmth will bring about the required state 
of activity by the time of the intended ex- 
hibition. It is as well to vary the experi- 
ment. Cut a number of thin sections, place 
some in a clear solution of gum-arabic, 
others in a solution of loaf-sugar, and others 
in milk, and the remainder in clear water 
which has been slightly tainted with ammo- 
nia by merely dipping into it a pencil which 
has been moistened with the alkali. These 
will produce their several effects in hastening 
the motion, and give additional interest to 
the examination for purposes of comparison. 
Begin with a power of 200 diameters ; less is 
no use, but more will be required for a care- 
ful and intelligent examination. Now what 
do you see? The circulation of the sap? 
Nothing of the sort; that term misleads, and 
begets false and foggy notions of vegetable 
physiology in the minds of young students. 
You see a slowly-revolving galaxy of green 
globules of Chlorophyll; steadily and solemnly 
they pursue their suggestive gyrations ; some, 
as if by centrifugal force, but really by re- 


sistance of the cell-wall, are thrown to the 
outer margin of the sedate miniature whirl- 
pool, and remain behind while their fellows 
proceed in their stately course up one side, 
down the other, and it seems as if hidden 
within the secret* chambers of the plant were 
myriads of vital engines united together in 
the clockwork of life. 

It is a grand sight, an impressive and 
beautiful sight ; and by it you may realize the 
one step from the sublime to the ridiculous, 
if by the aid of tke pencil you attempt to 
represent it ; and here is the poor picture of 



the best of all the microscopic panoramas. 
The source of enchantment is the motion, and 
you cannot represent that. 

"What is the meaning of this phenomenon P 
Not the “circulation of the sap,” as com- 
monly understood, certainly. It is properly 
known as the Rotation of Cell Contents, 
and such in truth it is. That it has imme- 
diate relation to the whole vital force, and 
distribution 'of nourishment and secretion of 
deposits throughout the plant, is not to be 
doubted. But the phenomenon of rotation 
presents itself in a peculiarly marked form in 
certain plants, and is not observed in others ; 
so that whether it is a general or a particu- 
lar phenomenon it is at present impossible to 
say. It may, however, he observed in Chara , 
Nitella , Hydrocharis , Ana charts, Siratiotes , 
Potamogeton , and some other plants of a high 
order in the vegetable kingdom, besides 
Vallisneria ; some of tho Desmidiacem ex- 
hibit it, as do also Borne of the liverworts, 
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but as a rule it lias not yet 'been discovered 
in the cells of land plants. What you have 
before you is a series of cells in longitudinal 
arrangement. Each of these cells contains 
what is termed “ protoplasm,*’ or, say muci- 
lage, and this mucilage rotates within the 
walls of the cell, and carries with it those 
globular bodies by which the motion is made 
evident, and which are globules of chloro- 
phyll, the substance which gives the plant its 
green colour. The nucleus of the cell moves 
with the protoplasm, and is easily distin- 
guished from the chlorophyll granules. The 
slices that are in gum and sugar will show a 
different kind of motion. Instead of the 
stately march of the globules in their orbits, 
you have now a movement in waves, and by 
removing the object, and injuring it by prick- 
ing or cutting it open with a knife, the move- 
ment will be arrested, but will gradually re- 
turn in the uninjured cells by the%ifluence 
of warmth. 

There are thus four distinct subjects be- 
fore us, when we place VaUisneria under the 
microscope — the Cell, the Protoplasm, the 
Nucleus, the Chlorophyll globules. These 


lead us into considerations more or less pro- 
found, according to our capacity of penetrating 
the mysteries of life. They lead us, too, into 
the toughest of disputations as to the relative 
importance of the several points themselves : 
as, for instance, whether the Nucleus is a 
vesicle, as asserted by Nageli,or a solid body, 
as asserted by Griffith and Henfrey ; whether 
the nucleus is of necessity attached to the 
cell-wall, or only so apparently; and why, 
for the purpose of life, it should have such a 
position. Whether the nucleoli within the 
nucleus are solid granules or cavities; and 
whether nuclei are the productive germs of 
cells, or the result of cell-development, irre- 
spective of increase. To institute a careful 
comparison between the cellular phenomena 
of the plant before us, and that exhibited in 
the hairs of IVadcscantia , w ill prove a safe 
procedure in the study of Vegetable Physi- 
ology, and at least a help in understanding 
the relative merits of the conflicting theories 
of cell-development, as well as of the actual 
importance of the several parts of the cell 
and its contents. 

Shirley Hibbebd. 


LIGHT. 


41 Joyful he those 

Who breathe in the rosy light.” — ScKtiXiilt. 


No one can doubt that the pleasures of earth 
would be greatly diminished if we were not j 
favoured with the presence of light. Light 
is one of those gifts from w'hich none are 
deprived, and the commonness of w hich is j 
the reason why its consideration is so much 
neglected by the generality of persons. It 
would be impious to say that the many phe- 
nomena connected with light are not attrac- 
tive and important ; and it may, therefore, 
be affirmed that the supposed unattractive- 
ness, where this exists — and this is true as 
regards every inquiry into the operations of 


the Infinite — lies solely in the man ; it is sub- 
jectively, or in the mind alone, that the ima- 
ginary dulness dwells. A few considerations 
into Borne of the phenomena of light will 
probably render the subject attractive to 
some who have not hitherto concerned them- 
selves with it. 

If we suppose light to be oauaed by the 
vibrations of some substance — and this is now 
the general idea — it must be concluded either 
that this substance continually surrounds ua, 
and is thus only set into motion by the sun, 
or that it is daily thrown forth by that body. 
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The latter notion is, for many reasons, very 
improbable, and consequently the former, 
although, it cannot be set down as proved, 
may philosophically be maintained. The sen- 
sation pf light is in every case caused by 
the friction of some substance upon the eye, 
that is, by a specieB of motion or force. It 
is very necessary to remember, in every phy- 
sical inquiry, that all force is some kind of 
motion. It is absolutely impossible to ima- 
gine the existence of force or power — which 
terms are synonymous — without the existence 
of motion, or rather which is not motion of 
some sort, as much as it is known that ab- 
solute quiescence is never manifested as 
power. The particles of bodies cohere with- 
out man being able to perceive any kind of 
motion, although he is at once acquainted 
with the presence of amazing power, and 
consequently concludes that motion exists. 
It is true that the experience derived from 
the senses is insufficient to show that abso- 
lute quiescence is never manifested as, or 
the relative cause of, power ; -but the human 
reason is at once decisive upon the point. It 
cannot be supposed, inasmuch as a contra- 
diction is involved, that the absence of all 
activity is productive of force or power of 
any kind, which is an activity which can bo 
experienced. In chemical philosophy, the 
union of certain apparently quiescent sub- 
stances is followed by great and this ap- 
parent motion ; but, so far from proving the 
creation of force in this particular, the phe- 
nomenon shows that the substances were 
active when apart. 

To the savage as well as to the philo- 
sopher there is attractiveness in colour ; the 
tints of morning and evening, equally with 
the dyes of every flower, are things contem- 
plated by both, although of course in a dif- 
ferent manner. It is usual to say that the 
prism decomposes light, but this term is use- 
less as an explanatory one, if intended to bo 
understood in its chemical sense ; and I ap- 
prehend that when it suggests any meaning, 


this is the sense generally affixed to it. If 
we suppose the vibrations of some substance* 
that is, any vibratory portion of it, to im- 
pinge upon a prism, and pass through it* 
and that its transit through the substance is 
the cause of its being broken up into a number 
of vibratory energies, that is, a number of 
separate vibrations running through different 
parts of it, each of which falling upon the 
eye produces a separate sensation, and is 
known as a separate colour — and I think that 
this supposition is the most probable one, or, 
looked at in connection with others which 
may be maintained, the probable one — I see 
not how this can be set down as decompo- 
sition, unless the term is allowed to express 
in general the issue of a munber of forces 
out of a single force ; and I apprehend that 
this extension would be injurious as having 
a tendency to confusion. If we restrain the 
term to chemical action, which may briefly 
be set down as a series of mechanical mo- 
tions, impalpable because ^distinguishable 
by the eye, touch, or any other human sense, 
and not as yet capable of discernment by 
any artificial contrivances, no confusion can 
arise ; but by using it as regards phenomena 
which appears to be wholly of a mechanical 
kind, no advantage would be obtained, while 
| me ay would probably be confused with erro- 
neous ideas respecting many purely physical 
phenomena. The atmosphere acts as an im- 
mense prism. When the sun is tolerably high 
and unobscured by fog, no colour is Been; but 
when it is lowering, or before its appearance 
in mid-air, or when the atmosphere is va- 
porous, we see colour. When the solar rays 
full upon any observed part of the atmos- 
phere at a considerable angle, they are broken 
up, and the various vibratory lines, the im- 
pressions of which we denominate colours, 
are refracted in various degrees. When these 
colours fall upon clouds, or pass through 
vapour, they are darkened, and this is no 
doubt caused by the weakening and conse- 
quently diminished rapidity of the vibrations. 
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It cannot but be supposed that when a sub- 
stance in vibration is reflected from off any 
Burface, or transmitted through any other 
substance, the vibrations will be weakened. 
When the solar rays penetrate a fog, or when 
the sun is observed through a piece of lamp- 
blackened glass, it appears red ; and this is 
caused by the deadening effects of the inter- 
vening media, but cannot, nevertheless, be 
set down as something depending upon the 
breaking up (decomposition) of the rays, in- 
asmuch as it cannot be said that even one 
other line of vibration (colour) is experienced. 
As regards the glass, we know that this is 
not the case, and the action of the fog ap- 
pearing to be similar, and experience giving 
nothing to the contrary, the same thing may 
philosophically be supposed of it. It may be 
concluded that the so-called absorption of 
light, which appears in the deadening or 
darkening of its colour, which things are not 
the same, is caused by the checking of the 
luminous vibrations or undulations. 

If the inner corner of cither eye is rubbed 
by the hand, rings of coloured light, and not 
merely coloured rings, will be seen appa- 
rently at the opposite corner, which proves, 
I apprehend, that the sensation of light is 
produced by friction upon the eye. How- 
ever produced, it is a popular observation, 
that when the eye is heavily struck, a flash 
of light appears to proceed from it ; and as 
it appears that the swifter the friction pro- 
duced the more intense is the colour of the 
light and the light itself, it may be concluded 
that the sensation of white light is produced 
by the most intense friction. It is easy to 
imagine that the vibrations of some ethereal 
medium produce a quicker friction upon the 
eye than man can imitate. In considering 
intensity of colour apart from intensity of 
light, it should be remembered that there is 
no reason for supposing the mere colour of a 
red or blue flame to be less intense than 
that of a pencil of the solar rays, if the 
darkness of each colour is the same, and 


this can be judged of. It does seem, how- 
ever, that the intensest light affords the 
darkest colour. 

It is commonly stated that the colours 
by which objects are distinguished are the 
reflected rays, and that consequently the 
other rays are absorbed ; but a little con- 
sideration will show that the term absorbed 
conveys no more meaning than that it is 
something different to reflection, that is, un- 
less the person using or hearing it is at the 
trouble to give some attention to the question. 
When the solar rays fall upon any object 
they are reflected, receiving more or less 
vibrational disturbance according to the na- 
ture of its surface, and of course produce the 
sensation of some colour accordingly. To 
say that the sensation of white is the reflec- 
tion of all the solar rays is true ; but it is as 
false to assert that black is the absorption 
of them all, inasmuch as, to have any mean- 
ing to our words, wc must hero also allow 
that the vibrational lines, the matter of 
light, is under a different kind or degree of 
vibrational disturbance. 

The solar light is scattered from off un* 
polished surfaces, because, being reflected 
by the atmosphere, it falls upon them, and 
this of course equally as regards polished 
surfaces from all directions, and also because, 
which docs not apply except to a very small 
extent to the latter objects, they are uneven, 
which causes the light to be reflected from 
off them in a great number of directions. It 
should be remembered that every ray is 
thrown upwards according to its incidence 
upon the respective point of the surface, or, 
which is the same thing, that the coincidence 
of the incident and reflected angles exists as 
in the case of polished surfaces. When it is 
said that more light is reflected from some 
than other angles, it must be understood 
either that more points are so positioned as 
to reflect it, or that it is less weakened by 
the process of reflection, or that both of 
these effects occur. A cannon-ball which 
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only glances against some unmovable object 
loses little force, and so the light which is 
reflected at a small angle is the most in- 
tense, and this apparently irrespective of the 
increase of the number of points from which 
it is reflected, inasmuch as there is no reason 
for supposing that, as a rule, this increase 
occurs upon the diminution of the reflected 
angle. Of course, where this augmentation 
occurs, the quantity of light reflected or its 
intensity is increased ; but it cannot be said 
in what case the increased quantity of light 
is in any degree owing to the greater number 
of points from which it is reflected, that is, 
as regards the altered position of any par- 
ticular surface. And as to other surfaces 
at the same angle, the same thing must of 
course be said, where as before a little dif- 
ference in this respect could not be ascer- 
tained even by photometric means. From 
analogy to palpable physical effects, it may 
be concluded that the luminous vibrations 
are weakened in proportion to the size of the 
angle at which they come into contact with 
either polished or rough surfaces, and also 
that the light and colour reflected from all 
surfaces diminish or increase in intensity 
regularly, at equal reflections, in equal or 
different light, as far as the position of the 
surfaces in their entirety is concerned ; and 
it is consequent upon the latter point that, 
if various surfaces are placed at the same 
angle, the difference between tbc least and 
the most intense light or colour may bo set 
down as owing to surface phenomena, sup- 
posing any to be appreciable either by the 
eye or photometric means, although it cannot 
be affirmed that the least intense light or 
colour is not augmented in comparison to 
what it would be at some angle or angles, by 
the exposure of a greater number of reflect- 
ing points, that is, points so situated as to 
reflect the light falling upon them at the 
respective incident angle to the eye. 

It thus appears that we can effect by 
comparison that which cannot be done by 


the inspection of merely a single surface, 
even when viewed at a number of angular 
positions. It is a fact very worthy of ob- 
servation, and one which does not appear to 
be generally understood, that there is not 
any, what may be called radical, distinction 
between light and colour. The colour of a 
brick-wall is produced by the red rays of the 
solar beam, that is, by those vibrational lines 
which produce the sensation of red, and is 
therefore as much light as any unbroken ray 
which proceeds directly from the sun to the 
eye. Upon the common doctrine of the de- 
composition of light, as a number of lumi- 
nous rays unfolded out of a particular one, 
it is impossible to understand, with any 
amount of clearness, how those colours which 
cannot artificially be brought out of the white 
ray, to make use of the common phrase, are 
produced ; and inasmuch as it may be found, 
in one way, by transmitting light through 
coloured glasses, that the various coloured 
lights can be broken apart, or that different 
colours appear, the doctrine of their decom- 
position, using this word in its proper sense, 
as implying previous composition or union, 
and that of the white ray, do not appear to 
agree, inasmuch as it is here said that a certain 
substance is composed of certain other sub- 
stances, and that each of these is made up 
ol, at any rate, some of the elements, if dif- 
ference in degree is not allowed to explain 
the variations in colour forming the original 
substance. 

The solar and all other luminous rays are 
reflected by brilliant metallic surfaces and 
polished substances of every kind, and it is 
found that the colour of these substauces dis- 
appears in proportion to the perfection of 
the polish, which fact is deserving of popular 
inquiry and interest in a considerable degree. 
It is, I think, clear that the colour is pro- 
duced by those points which do not reflect 
the light, that is, which are unpolished ; upon 
which supposition the gradual disappearance 
of the former element into the perfection of 

c 
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the polish is at once capablo of explanation. 
Reflection depends upon the adjustment of 
the eye. In looking upon a polished surface 
of bars, or any other polished substance, wc 
may see either the unreflecting points or 
only a mass of colour ; or, by a different ad- 
justment of the eye, we may behold those 
external objects from which rays fall upon 
the reflecting surface. And this distinction is 
a rery observable one. Resides the distor- 
tion produced by reflecting surfaces of un- 
equal curve and contour, it should be remem- 
bered that, and this on account of imperfec- 
tion of polish, no surfaces reflect all degrees 
of light equally, the less intense portions of the 
reflected objects suffering a disproportionate 
amount of weakening, so that no reflection, 
©yen from a piano mirror, is really the image 
of the object except as regards its form. 

The various uses of light, lie at, and ac- 
tinism, especially as regards the vegetable 
kingdom, afford inquiries which none but the 
most ill-assorted minds can look upon with 
carelessness. It is wonderful that a ray of 
white light can be broken up into a number 
of coloured rays ; and human surprise is in- 
creased when it is found that the same ray 
is capable of being broken up apparently 
into three elements. I avoid the word de- 
composed, inasmuch as there is not any proof 
of a previously compounded state, and also 
because a substance in a state of vibration, 
which light is here supposed to be, must he 
looked upon as something simple. As re- 
gards solar light, it may he supposed that 
the vibrations affecting the eye as light, affect 
the sense of feeling as heat, and thus that 
these phenomenal experiences arise from the 
same cause ; and where, as in the case of the 
lunar rays and those proceeding from phos- 
phorescent bodies, light is experienced apart 
from heat, it may be concluded that the vi- 
brations are insufficiently energetic to be 
discernible by tactual experience, It is found 
that the proportion of light, heat, and ac- 
tinism in the solar ray is not constant, but 


varies with the several seasons. In the spring 
the actinic principle is most abundant; in tho 
summer light and heat are in excess ; and at 
the time of autumn the heating rays are most 
powerful. I have elsewhere (“Mechanics* 
Magazine,” vol. i., No. 6, new series) given a 
supposition by which to explain these phe- 
nomena, and it is this — that the solar atmos- 
phere is made up of three sorts of matter, 
and then sends forth these various rays as 
the earth is turned towards it. It may bo 
supposed that every ray of each kind is 
broken up, and thus gives rise to the (in ap- 
pearance three, but in reality) two elements 
which are found to exist. If we suppose 
rays of light, whether solar, artificial, or 
otherwise, to be vibrational lines, or, indeed, 
in any way to produce friction upon the eye, 
it is only philosophical to allow that the 
same friction is produced upon every part 
of the human frame which is exposed to it, 
and thus has some effect whether or not this 
is experienced. Consequently it may be sup- 
posed, although I do not say considered as 
proved, that the cause of the solar light, and 
so of every other light which is mixed with 
heat, is also the cause of the accompanying 
heat. The action of atliermanous bodies is 
thought to prove that light and heat are in- 
dependent substances ; but all that can be 
made out of the experiment is, that a number 
of rays, which before appeared to affect the 
physical frame as heat — I do not give any 
supposition, but speak merely as regards ap- 
pearance — do not then so effect it, or in any 
other experienced way. It is easy to im- 
agine that the vibrational parts of any sub- 
stance arc so altered by being transmitted 
through certain media, that, while continuing 
to affect the eye as light, they are not in any 
way experienced by the frame as heat. It 
would, however, be unphilosophical to sup- 
pose that actinism is only a modified con- 
dition of the vibrational lines permeating the 
luminous and apparently calorific substance ; 
because it is found, by tlie use of a piece of 
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dark cobalt-blue glass, as a medium through 
which the light is to be transmitted, that the 
presence of this element is unaffected, whereas 
only a considerable amount of light is ob- 
structed 5 and it may, therefore, be concluded 
that actinism is a separate element, inasmuch 
as, if it is supposed to be converted or trans- 
formed light, the question of heat may be 
omitted ; as this is not, at any rate as regards 
anything unusual to the senses, a necessary 
ingredient, it is impossible to explain why all 
the light is not so transformed. If no light 
were obstructed, it could not be said that 
the actinic element is not that which affects 
the eye as light; and if all were prevented, 
it might be said that the actinic element 
was, while preserving its chemical power, so 
altered as to be useless as a luminous agent ; 
but, inasmuch as it is found that only some 
light is destroyed, and the whole of the 
actinic power remains, the experiment, ss 
proving the distinctness of the latter cle- 
ment, may be considered a crucial one. As 
regards the identity of light and heat, I of 
course only allude to these experiences when 
occurring together, except with reference to 
the lunar rays, phosphorescent and other 
bodies, where light only is discernible, for 
artificial heat can be produced without light ; 
and when, as in the case of a red-hot bar of 
iron or other metal, the calorific rays become 
luminous, we must conclude that a new spe- 
cies of friction is exercised upon tho eye, in- 
asmuch as, by comparing the heat of dull 
iron or other metal with the greatest solar 
heat, the question of degree at once appears 
to be untenable. It may, I think, be con- 
cluded that all heat which is not accom- 
panied by light is caused by the vibrations 
of some ethereal medium, from the fact that 
heat of this kind is found to traverse the 
Torricellian vacuum ; and the experiment of 
Boyle, which is the production of frictional 
heat in an exhausted receiver, by the abra- 
sion of two pieces of metal. . 

The experiment which consists in painting 


upon a circular surface the colours of the 
solar spectrum, and causing this rapidly to 
revolve, and which is sometimes, but erro- 
neously, stated to produce white light, the 
colour being, as has been remarked, a neutral 
one, proves the retention of impressions upon 
the retina ; and, along with the phenomena of 
complemental colours, and others which have 
been alluded to, proves also, I think, that; the 
physical sensation of light— I say physical, 
inasmuch as there seems to be mental sensa- 
tion or impression, as well as perception of 
every object — is caused by friction. 

The appearance of the nocturnal sky is 
sometimes very striking, and at first remark- 
able. A number of openings appear amid a 
mass of black or dark-blue or gray clouds, 
and through these the white or gray light of 
the upper atmosphere is strangely visible. 
It must be allowed that the light appears 
more intense than it really is from contrast, 
nevertheless its presence is not by many at 
first, if at all, understood. It is caused by 
the numberless refractions of the solar rays 
proceeding from the sun, then below us, and 
it may be beneath our feet ; and these rays 
are thrown upon the clouds, and impart to 
them or their thinner portions their luminous 
appearance, which at that time has a peculiar 
aspect. 

The study of cloud colour in its effects 
is one for the painter, and the philosopher 
should seek to acquaint himself with the 
causes of these phenomena; and so of the 
colours of seas, rivers, mountains, forests, 
and, in fact, of the earth generally. It is 
often difficult to understand how cloud colour 
is produced, and much can be learnt by sur- 
veying the face of the underlying country, 
and considering what effects are worked by 
the reflections of the objects there found to 
exist. 

The colour of rivers and seaa and all 
waters is determined by their depth and the 
state of the atmosphere, or the reflection or 
non-reflection of the sky or surrounding air. 
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It may be said to increase in intensity with proportion to the length at which those rays 
their depth, for water is not a colourless which emerge to the eye pass through it. 
fluid, and therefore its colour is intense in J. A. Davies. 


GALVANIC BATTERIES, AND HOW TO MAKE THEM. 

A galvanic battery is an instrument so fre- hot soldcring-bit, charged with a drop of 


quently required by all engaged in electro- 
chemistry, that any clear information re- 
specting the construction and management of 
such a piece of apparatus is pretty sure to 
be welcomed by a large number of that class 
of experimenters. 

We therefore propose to devote an article 
to this subject ; not with a view, however, of 
describing all, or even many, of the different 
kinds of battery that have been invented. 
Most of them are interesting only from an 
historical point of view, and only three or 
four out of the entire number invented arc 
used to any extent in the present day. 

Presuming, too, that our readers prefer 
making a battery for themselves rather than 
purchase the parts and merely put them to- 
gether, we shall treat the subject in such 
detail as under other circumstances would 
be quite uncalled for. 

Before the tyro commences any experi- 
ment in this line, we would advise him to 
make himself acquainted, if he have not done 
so already, with the use of the soldering-bit. 
To be able to handle this tool readily will 
facilitate many of his operations, and perhaps 
save him much mortification and disappoint- 
ment. Any tinman could teach him in ten 
minutes how to use it well. 

Apart from mere handling, there is a 
little chemical expedient, to which the experi- 
menter may have recourse when he wishes 
to solder two surfaces together. After clean- 
ing the surfaces to be thus united, apply to 
them a thin film of chloride of zinc with a 
small cameTs-hair pencil. On bringing the 


solder, into contact with these surfaces, the 
metal will spread out in a thin bright film 
upon them ; and if the bright surfaces are 
| now brought together, and the soldering-bit 
j again applied, they will bo readily but firmly 
j united. 

To make the chloride of zinc just men- 
tioned, take about a dessert-spoonful of 
| hydrochloric acid (spirit of salt), drop into 
it two or three scraps of clean zinc, and a 
piece of sal-ammoniac about the size of a 
nut. When the mixture has ceased efferves- 
cing, and while some zinc still remains undis- 
solved, strain off tho clear liquid and put it 
in a bottle till wanted for use. 

Wc are thus minute at commencement, 
because our early experience taught us the 
unspeakable misery of seeing our soldered 
joints tumble apart just as we were in the 
midst of some interesting process, and tho 
scarcely less tolerable torture of burning 
our fingers in ineffectual attempts to repair 
them. If the foregoing directions are ad- 
hered to, no such trying mishaps are likely 
to occur. 

The simplest form of battery that can be 
turned to any practical use is that repre- 
sented in Eig. 1. Z is a.plate of zinc, about 
four inches long and one inch wide. C a 
plate of copper, of similar dimensions. Each 
has a copper wire soldered to its upper 
extremily. The vessel, m n, may be a 
common preserve jar of about three inches 
diameter. It is filled within an inch of the 
top with dilute sulphuric acid (oil of vitriol); 
say one part acid to six of water. If the 
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two plates be now immersed in the liquid, as 
shown in the figure, chemical action immedi- 
ately commences in the 
neighbourhood of the 
zinc plate, and bubbles 
of hydrogen gas will 
be seen to rise to the 
surface of the liquid. 
After a short space of 
time this action ceases. 
Now let the clean ends 
of the wires a and h be 
brought into contact, 
and chemical action re- 
commences with in- 
creased vigour ; and, 
provided the wires be 
kept in contact, will 
be continued for a 
considerable space of time. 

It is of some importance to learn, and to 
remember, the direction which an electrical 
current thus formed invariably takes. Note, 
therefore, that the two metals are very un- 
equally acted upon by the acid. The zinc is 
vigorously attacked, the copper very slightly. 
Always start from the metal attacked, and 
remember that this opiate is negatively elec- 
trified, while the liquid in its immediate 
vicinity is positively electrified. The positive 
electricity thus set free is conducted by the 
liquid to the copper plate, and from this plate 
through the wires hack again to the zinc 
from whence it started, and thus the circuit 
is complete. The circulation of the fluid 
continues, though with diminishing vigour, 
for a few hours, after which it becomes quite 
powerless. Hence this simple form of bat- 
tery is not used in those processes which 
reqt^e a constant current to be kept up for 
several days together. If, however, the zinc 
has not been all eaten away by the acid, the 
plates may be. taken out and cleaned, after 
which they can bo used again till the zinc is 
consumed. 

Supposing the tyro to have constructed a 



Fig. 1. 


battery of the form above described, he may 
satisfy himself of the wonderful power that 
resides in it by an experiment which never 
fails to delight every one who performs it. 
In short, he may now construct an electro- 
magnet, and his little battery will be quite 
sufficient to set it in action. 

To make the magnet, take a piece of half- 
inch round rod-iron, and bend it into the 
form of a horse-shoe. File the ends flat, 
and provide it with an armature, as shown at c 
(Fig. 2). Cover the horse-shoe with insulated 
copper wire, that is, copper wire wound with 
silk or cotton. It may be purchased ready 
covered, or, for a first experiment, common 
bonnet wire may be used. 

If the ends of the wire, a 
and b, be now connected 
with the corresponding 
ends, a and b, of the battery 
(Fig. 1), the electrical cur- 
rent will circulate through 
the coil which surrounds 
the magnet, and impart to 
it the power of llolding up a 
considerable weight. As soon as the con- 
nection between the battery and magnet is 
broken, the latter becomes powerless, but 
when the connection is renewed the magnet 
resumes its attractive force. 



The connection between the wires may be 
made by simple contact, by solder, or by 
means of binding screws, such as 
‘ v ; shown in Fig. 3. The last is, 
r i \ on the whole, the most convenient 
method ; they may be obtained of 
the instrument-makers at sixpence 
each. 

We have already intimated that the 
power of a battery, constructed in the simple 
manner just described, diminishes in the 
course of a few hours to such a degree as to 
become useless unless the plates are taken 
out and cleaned. As, however, it is import- 
ant in many electrical processes to be able to 
maintain a current in full efficiency for ee- 
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reral hours, and even for days together, other 
forms of battery have been devised with a 
view to attain this end. 

To understand the principle on which 
these improved batteries are constructed, it 
is necessary to glance at the cause of that 
diminution of power which occurs in the 
simple cell. This cause is threefold : first, 
the acid loses its power in consequence of its 
combining with the oxide of zinc, forming 
the sulphate of zinc, and which is held in 
solution in the remaining acid ; secondly, a 
portion of metallic zinc is deposited on the 
surface of the copper plate, so that tho latter, 
instead of performing its proper functions, 
acts in some measure as another zinc plate; 
thirdly, minute bubbles of hydrogen gas at- 
tach themselves to the surface of the same 
plate, and so still further impede its action. 
Now, the main object aimed at in the con- 
struction of the next battery we are about to 
describe, is tbc prevention of these deterio- 
rating influences from coming into action. 

The most effective and available contri- 
vance of this kind is that knfrwn as Danicll's 
Constant Battery. It consists of three parts, 
represented in Fig. 4 The vessel, a , is of 
copper, and must, 
unless the experi- 
menter be very skil- 
ful in mechanical 
manipulation, be 
made by a copper- 
smith. The bottom 
is quite water-tight, 
and near the top is 
acircular perforated 
shelf, also of copper. 
In height it may be six, eight, ten, or twelve 
inches ; in diameter about three or four. 
Into this is fitted the porous jar or diaphragm, 
c. The method of making these diaphragms 
is described in vol. i. of Recreative Science, 
p.278; or they may be bought at anychemist’s. 
The rod, b , is made of solid zinc. To cast it, 
get a small round ruler or smooth stick, wind 


it round three or four times with stout brown 
paper, and embpd it upright in fine dry sand* 
within half an inch of the upper extremity 
of the papor. After ramming the sand down 
tight all round it, withdraw the ruler, and 
the mould will be ready to receive the metal. 
The zinc may be melted in an ordinary iron 
ladle over a kitchen fire, and the casting will 
be the more perfect, if care be taken not to 
heat the zinc much above the melting point. 
Into the upper end of this sine bar a stout 
brass wire should be screwed or soldered, 
and tho wire may then be surmounted by a 
binding screw. 

Now, to put this battery in action, pre- 
pare a saturated solution of sulphate of cop- 
per in water, and in another vessel a mixture 
of sulphuric acid and water in the proportion 
of one of the former to seven or eight of the 
latter. Place the porous jar within the cop- 
per cylinder (see Fig. 5), and within the jar 
tho zinc rod, keeping it steady by means of 
corks or slips of wood. Then fill the space 
between the porous jar and outer cylinder 
with the copper solution, taking care to lodge 
a few crystals of the sulphate on the per- 
forated shelf, in order to keep the solution in 
a saturated state. 

Now pour the dilute 
acid into the porous 
jar ; it will immedi- 
ately attack tho zinc, 
and if the wires m 
and n be brought into 
contact, an electric 
current will be imme- 
diately established ; 
or these two wires 
may be connected 
with any other piece 
of apparatus through which it is desired a 
current should pass. 

The efficiency of this battery is somewhat 
increased by adding sulphuric acid to the 
copper solution to tho extent of one-eightl\ 
of its biilk. 
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The chemical action which goes on in this 
battery admits of the following explanation, 
which is substantially the same as that given 
by Professor Miller in “Elements of Che- 
mistry.” Lot Cu (cuprum, coppor), repre- 



Cu CuS0 4 CuSOJlHSOi H 8 0 4 Zn 


sent the copper plate or cylinder, Zn the zinc 
element, and P the porous diaphragm ; the 
dilute acid may be regarded as a compound 
of hydrogen (H), sulphur (S), and oxygen 
(0), and may bo represented in chemical 
symbols by H S O*. In like maimer the 
sulphate of copper may be represented by 
Cu S0 4 . Let the brackets above the row of 
symbols represent the connection of the par- 
ticles which compose the liquids before con- 
tact is made between the copper and zinc 
elements by means of the connecting wires, 
m and n (Fig. 5) ; then the brackets below 
the row of symbols will indicate the altered 
molecular arrangement of the liquids after 
the connection is made. Beginning at the 
right extremity of the symbolic row, \vc 
observe that the zinc is attacked by the sul- 
phuric acid, forming sulphate of zinc, and 
setting one equivalent of hydrogen free. 
The same change takes place among innumer- 
able molecules at the same instant, though 
two only are represented here. At length 
we reach the porous diaphragm, P, where an 
atom of hydrogen is set free, and this passes 
through the diaphragm to unite with sul- 
phuric acid on the other side, forming liquid 
sulphuric acid, and setting an equivalent of 
copper free ; this combines with another 
equivalent of acid, setting another equiva- 
lent of copper free ; and so the change goes 
on, till at length an equivalent of copper, 
having no acid at liberty with which to com- 
bine, is deposited oil the internal surface of 
the copper cylinder. In this way it is that 
the copper cylinder always retains a copper 


surface, and for this reason it is called a coni 
slant battery. 

We would counsel the practical electrician 
to make himself thoroughly acquainted with 
this form of battery. It is the one which of 
all others he will find it most economical and 
convenient to use. The materials of which 
it is composed are cheap and always acces- 
sible ; a combination of several cells may 
easily bo formed by means of wires and 
binding screws j and it will answer as well as 
any for experiments with an electro-magnet, 
a coil-machine, in electro-metallurgy, or in 
the production of the electric light ; while a 
battery of twenty cells will be sufficiently 
powerful for all ordinary cases of chemical 
decomposition. Moreover, it is susceptible 
of certain modifications, which in no way 
impair its efficiency, but which render it 
possible for the operator to make nearly 
every portion of a very powerful and efficient 
battery for himself. These modifications we 
make it our next business to describe. 

Instead of the outer copper cell take a 
plain Bheet of copper, and bend it round in 
the form shown in Fig. 0 ; solder on a slip, 
a , and procure a well glazed jar, of about 
the same height as the copper cylinder. A 
convenient size w ould be six or eight inches 
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in height, and three and a-half in diameter. 
Place tho cylinder within the glased jar, and 
the porous jar withia the cylinder (Fig. 7) ; 
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then proceed exactly as with the cell in 
Fig. 5, charging it with the same liquids, and 
steadying the whole arrangement with corks. 

When a number of cells are to be con- 
nected together in a battery, the connection 
between the copper of one cell and the zinc 
of the next may be simplified, and a number 
of binding screws dispensed with. Let the 
brass wire at the top of the zinc rod be fur- 
nished with a thread and nut, the threaded 
portion being smaller in diameter than the 
lower part, so as to leave a shoulder on 
which the copper slip, 
a (Fig. 8), may rest. 
Or a binding screw may 
be attached to the top, 
as in Fig. 5, and a 
copper wire instead of 
a flat slip brought 
from the cylinder to it. 
But more important than all, let the student 
make himself intimate with the principles 
on which the instrument is constructed, and 
he will not fail to discover numerous expe- 
dients by means of which the neatness and 
•legance of his apparatus may be increased, 
and expense diminished. 

While, however, the above form of bat- 
tery is the one which is most commonly used 
and is most easily made, we think it desi- 



Fig. 0. 

rable to show briefly how another may be 
constructed, of still greater power, and yet 
occupying much less space (Fig. 9). This 
apparatus -was invented by Mr. Grove and 


bears his name. It consists of the following 
pieces : — 1, a porcelain cell, a; 2, an element 
of amalgamated zinc, shown at b ; it is sur- 
mounted with a binding screw, and the zinc 
is amalgamated by rubbing over the surface 
with dilute sulphuric acid and afterwards 
with mercury, by means of a small bundle of 
cotton wool or any other suitable material ; 
the mercury becomes immediately incorpo- 
rated with the zinc at its surface, forming an 
amalgam of zinc ; 3, a smaller porous dia- 
phragm, c, to drop between the folds of the 
zinc ; 4, a thin plate of platinum, d , to go 
inside the porous vessel, and furnished with 
a screw\ 

The essential parts of this apparatus 
when put together are shown in section 
(Fig. 10). The porous cell 
is filled with strong nitric ^ X 

acid ; the zinc element is sur- $ ]j 

rounded w r ith dilate sulphu- 
ric acid, as iu the batteries 
before described. A num- 
ber of cells may be con- 
nected, precisely as in the 
case of Daniell's battery, 
and when properly construc- 
ted it forms a combination 
of great power. Hence it is p J(J> 
much used by electricians, 
and has contributed largely to extend the 
boundaries of electrical science. There is an 
objection to its use which deters many from 
availing themselves of it ; fumes of nitrous 
acid are given off all the time it is in opera- 
tion, and these are hurtful to the constitution 
and injurious to other articles of apparatus. 

R. Bithell. 

The Planet Mercury was seen by the 
naked eye, on Sunday evening, March 3rd, 
6h. 45m., at Winchester, by the Rev. E. Firm- 
stone, F.R.A.S. It will be most favourably 
situated for observation during the present 
month, on the 12th, at 7h. 8m. p.m,, when it 
is at its greatest elongation west. 
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COMMENTS UPON TIIE MUMMY OF A PIGEON. 


V 

Ouk sketch represents a pigeon so completely I 
exsiccated as to be, in fact, a natural mummy, J 
not perhaps quite so well preserved as the i 
best from the catacombs of Thebes, but still j 
in very good preservation. How it became 
so is a point which we shall attempt to elu- 
cidate. 

On two or three occasions we have seen 
birds in a similar condition, and once pos- 
sessed a swift pretty nearly in the same mum- 
mified state as the pigeon before us. 

By way of preliminary, let us observe the 
singularity of the plumage, to which we shall 
again advert. Many feathers are wanting, 
but the most essential, viz., those of tho 
wings and tail, remain ; not, indeed, vaned as 
they were when the bird was alive, but only in 
the form of naked shafts, with very slightly 
rugoso edges, indicative of the former presence 
of these important parts of a feather. 

The specimen in question was presented 
to us, by a celebrated ornithologist, as well 
worthy of our consideration in more than one 
point of view. 

Its presumed history opens a field for 
reflection. Carefully have we examined it ; 
it has never been wounded by shot, and from 
the solidity of the bones and the roughness 
of tho legs, together with the worn appear- 
ance of the claws, it is evident that the bird 
was aged. 


It was found underneath the tiles of an old 
house when roofing repairs were going on, 
and this is all that our friend could learn 
respecting it. It is not likely that a cat 
could have driven it there — its wings would 
have insured its safety ; besides, where a re- 
j markably large pigeon could find room to 
j hide itself, a cat would also find room to 
i enter in pursuit. It might, perhaps, have 
j been pursued by a hawk, and so driven to 
j take refuge, but this is not likely. It was 
evidently a very strong-winged bird, capable 
of rapid flight ; and, besides, it need not, in 
order to escape such an emergency, have 
crept to so great a distance from the spot in 
which an entrance was most likely to havo 
offered. Let us again repeat that it was a very 
old bird. Now it is a remarkable fact, that 
out of the thousands of birds in our wood- 
lands, copses, hedgerows, and open fields, 
which must perish annually, not by the gun, 
but by age, sometimes, perhaps, by cold and 
starvation, or even by diseases, few such dead 
birds arc ever found. Where, when they 
feel the approach of mortality, do they secrete 
themselves, ante-dating their own sepulture P 
Where do they await the close of existence P 
Some, perhaps, retire to the holloas of trees, 
to the matted herbage of dense hedges, to 
any sort of refuge, hole, or cranny, so as to 
retire from the observation of their former 
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associates. Be tfrfo as it 'may, seldom are 
their remains 4*$**$##. We might pursue 
this subject, fo? out phamations are o t gene- 
ral import. Itafomng for a moment to mam- 
malia, we are impressed with foots of a similar 
nature. It woim4i indeed, appear that the 
quadrupeds of a district haFe, according to 
their species, certain common dying-places, 
For example, Mr. Darwin in his researches 
(“ Voyage of the Beagle”) observes that the 
guanacoes (Patagonia) “ appear to have fa- 
vourite spots for dying in. On the banks 
of the St. Cruz, the ground was actually 
white with bones in certain circumscribed 
places, which were generally bushy, and all 
near the river. On ono such spot I counted 
between ten and twenty heads. I particularly 
examined the bones. They did not appear as 
some scattered ones which I had seen gnawed 
or broken, as if dragged together by beasts 
of prey. The animals, in most cases, must 
have crawled before dying beneath and 
amongst the bushes. Mr. Bynoe informs 
me that during the last voyage he observed 
the same circumstanco on the banks of the 
Rio Gallegos. I do not at all understand 
the reason of this, but I may observe that 
the wounded guanacoes at the St. Cruz in- 
variably walked towards the river. At St. 
Jago, in the Cape de Vcrd Islands, I remem- 
ber to have seen, in a retired ravine, a corner 
under a cliff where numerous goafs bones 
were collected. We at the time exclaimed 
that it was the burial-ground of all the goats 
in the island.” — (P. 197.) It occurs to our re- 
collection that something of the like import 
has been said about the mammalia (elephants, 
lions, antelopes, etc,), of Africa, but we 
can cite no definite authority. Is it going 
too far to imagine that, in some cases at least, 
birds may have similar dying retreats F What 
becomes of the tenants of a crowded rookery, 
or of the countless flocks of rock-doves along 
the precipitous cliffs of our coast, and espe- 
cially of the Mediterranean P What of our 
larks, starlings, even of our sparrows P They 


die. How often are their remains discovered P 
They certainly (so wo think) do not collect 
in dying-places. The pigeon of the dovecote 
be regarded as a domestic bird, and it 
il cot often, perchance, that it attains to the 
CfttttFtd term of its existence. That some do 
SO WO Oftnnot doubt, and, as we ourselves can 
testify, old occupants are now and then 
pissed. Cats or hawks, nay, even owls (in- 
nocent of pigeon’s blood), bear the blame. 
Have they not, in many instances, retired to 
die P And was not such the case with respect 
to the specimen before us P Let us suppose 
it to have crept away, wearied and worn out, 
into the recess, wherein its remains were dis- 
covered. 

But then its shrivelled, mummy-like con- 
dition, and the peculiarity of the plumage. 

The place in which it died must have been 
remarkably dry, and protected from atmos- 
pheric changes, perhaps even warmed by a 
kitchen chimney, whence radiated a sufficient 
drying heat. No mice or rats had attacked 
it. It lay with its legs distorted, its head 
reverted, as if it would have put it under 
the w r ing had it been able ; and in this atti- 
tude the bird expired. 

But why do the shafts of the feathers 
only remain P What has become of their 
respective vanes P 

This denudation of the shafts is evidently 
owing to the work of insects ; most probably 
a species of Tinea , of which the ravages of 
the larvm are so well known upon feathers, 
furs, felt, woven woollen, silks, etc. Many 
persons, we may here observe by way of 
digression, think, when they see the mischief 
in their drawers or wardrobe, and behold the 
number of moths which fly out or lurk under 
covert, that these are the actual depredators. 
Not so ; the business of these moths is to lay 
their eggs in a suitable nidus , and then leave 
them contentedly. From these eggs spring 
multitudes of voracious close-bitiug larva, 
which really commit the mischief. In due 
time these become quiescent pupa, wrapped 
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up in delioate cocoons of the material upon 
which the caterpillar or larvae fed (feather- 
fibre, wool, silk, etc.), and thenoe issue the 
perfect moths. 

For several years, perhaps, were those 
larv® of the Tinea (clothea’-raoth) buay, gene- 
ration succeeding generation, on the plumage 
of the bird before us. The strong-rigged 
varnished shafts remaining untouched, as 
defying their efforts, while the vanes became 
eaten away to their very root. 

So do we account for the denudation of 
this dried-up mummy-bird. Now let us 
examine more attentively into this frag- 
mentary feather-clothing. The " lay” of the 
plumage, which was obscured during life, 
is admirably exhibited, each ‘‘layer” pre- 
serving its due order, superposition and di- 
rection. On the back, it is true, some fea- 
thers, not the most important, have perished ; 
but those of the wings and tail are well 
preserved, and display an interesting object 
of contemplation. Let us first consider the 
wings. In the specimen of this shaft-clothed 
pigeon, the elastic stalks ( les tiges) of the pri- 
mary quill-feathers are perfect, as are those of 
the secondaries. Those of the greater wing- 
coverts are also preserved, but those of the 
leaser wing-coverts are less perfect and some- 
what disturbed. The shafts, remarkably stiff, 
of the bastard wing, or alula , are nearly 
entire, and there is a good tuft of those of 
the scapularies. The haunch-bones are almost 
denuded, and the breast-bone presents only 
a scattered few, and that on one side only, 
the bone of the sternal keel being exposed on 
the other, as if the skin had been over-dried 
and cracked. There are fair remains of the 
coverts on the inside of the wing, but not in 
full completeness. The neck and head are 
bare, but the marks of thoso on the head 
have a rather pretty appearance ; the thighs 
are denudated. The tail-feathers are nearly 
perfect, and have many both of the upper 
and under tail-coverts in situ ; of course, we 
mean their shafts, 


All these shafts are preternaturally rigid, 
reminding us of the texture of slender por- 
cupine’s quills ; the effect, no doubt, of drying 
heat and preservation from moisture. 

Now much that we have said respecting 
j primaries , secondaries , coverts , etc., will be 
unintelligible to those who have not paid 
attention (and many such there are) to the 
arrangement of the plumage of birds, and 
sorry we are to say they gain but little help, 
and often misinformation, from so-called popu- 
lar works on ornithology, while those of a 
more pretending nature, grand works and 
elaborate treatises, say nothing about the 
matter. We do not look to a Grould, an 
Audubon, a Wilson, a Selby, a Yarrell, a 
Bonaparte, cum multis aliis t for any informa- 
tion on such a point. It is taken for granted 
that the reader is acquainted with this rudi- 
mentary part of ornithology, the outlines, as 
it were, of his grammar. But experience 
has proved to us that comparatively few 
general readers entertain clear ideas on this 
subject. May we not, therefore, be par- 
doned if we hero offer, in succinctness, some 
elucidatory observations? Of the general 
clothing of the head, neck, and chest, we 
have little to say. The feathers of these 
parts, except in remarkable cases, are, like 
the fur clothing of a quadruped, intended for 
warmth, and are more or less full and soft, as 
need may be. But when we come to the 
grand organ of flight, the case is different ; 
here we need efficient agents. 

Wo annex the bones of the wing of a 
bird of great powers of flight, a consideration 
of which will enable the reader better to 
understand the feathering., 

1 represents the humerus ; in some birds 
it is very stout and short, but is hollow within, 
containing rarefied air, derived from the 
great air-cells of the interior of the body, 
with which it commuuicates by means of an 
aperture. It is inserted at the joint, by means 
of a long, narrow, articulating head, into a 
shallow cavity, formed chiefly by the coracoid 
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clavicle, but partly by the upper extremity of 
the long narrow scapula, or shoulder-blade. 
But the merry -thought or anterior clavicle, 
varying in shape and strength in different 
birds, does not enter into the construction of 
this articulating pit. These parts are merely, 
indicated in our sketch. The ligaments of 
this joint, the true shoulder-joint, are very 
powerful, and to this the great pectoral 
muscles and also the elevaipr muscles of the 
wing contribute greatly. Hence, unlike the 
shoulder of man, which rotates freely, the 
motion allowed is very limited ; indeed the 



Osseous Structure of Wing. 

upper portion, in common language, is im- 
bedded in the flesh To the humerus suc- 
ceeds two bones (2), constituting the fore-arm. 
These are the ulna and radius. They are 
strongly knit by ligaments at the elbow-joint; 
of the twjp bones the ulna is the stout one, 
the radius being slender. The fore-arm of 
man, the radius to which the hand is attached, 
enjoys the power of pronation and supina- 
tion. Not so the fore-arm of the bird ; it is 
capable only of extension and flexion, as the 
wing is stretched out or folded ; and it firmly 
beats the air, the shoulder-joint participating 


in this action during flight. To the fore-arm 
succeeds the carpus, or wrist (3), consisting 
of two or three small hones which enter into 
the wrist-joint. Here again the motion is 
limited. Just below the wrist is inserted a 
jointed bone (4), which may be regarded as 
the almost fixed thumb, and which carries 
the stiff little feathers of the bastard wing. 
From the wrist-joint (3) proceed two long 
bones, which represent the phalanges (row of 
bones immediately below the wrist) of the 
human hand (5), one of these bones is stouter 
than the other, but neither possess free 
motion. To the phalanges (5) succeed (a 
joint separating them) the finger-bones. The 
first row (6) consists of a large flattened bone 
concave in the centre, with a small posterior 
style-liko process. To the large flat bone is 
attached a Binall slender hone, terminating 
the hand, for such this part is, although in a 
rudimentary condition. How unlike tho 
human hand, but how much better fitted for 
the purpose it has to subserve. 

Infinite are the variations in the strength 
and development of the bones of the wing ; 
but in general not only is the humerus a 
hollow, air-filled cylinder, but the bones of 
the fore-arm also. By this method strength 
and lightness are combined. Such is the 
osseous frame-work of the wing of a bird, 
which hundreds who neatly carve a fowl do 
not understand, and neither use nor know 
the correct terms applicable to any portion. 
The idea of a hand is out of the question. 

Having thus sketched tho osseous frame- 
work of a bird’s wing, let us consider tho 
feathering, and turn to our drawing — the wing 
of a snipe from nature. 

A, the primary quill-feathers, Btiff, with 
firm elastic shafts, and well-knit vanes. They 
arise from the upper surface of the bones of 
the band (the thumb-bone excepted), and 
take an oblique direction downwards. The 
oblique quills are set in close compact array, 
and present a very beautiful appearance ; 
the number of these feathers is ordinarily ten, 
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in some cases twelve. They are of main 
importance, and if cut close the bird is inca- 
pable of flight. When the wing is natu- 



rally folded, the primaries slip under the 
secondaries. 

To the primaries succeed b, the secondary 
quill-feathers, broader and shorter than the 
primaries, and by no means so rigid. They 
are supported by a strong membrane, which 
fixes them to the lower edge of the ulna, or 
larger bone of the fore-arm, and take an ob- 
lique direction, the small quills being closely 
compacted, but the shafts arc more or less 
inclined to present a backward flexure, par- 
ticularly in such birds as the lapwing, golden 
plover, snipe, and others of the same tribe. 
They amount generally to ten in number, or 
twelve. 

The basal portion of these primaries and 
secondaries is overlaid and supported by c, 
the greater wing coverts, which arise both 
from the hands and the bones of the fore-arm, 
and present in many birds a most distinct and 
elegant row, as in the example before us. 
Their great utility is in adding to the firm- 
ness of the primaries and secondaries, and 
defending their basal portions from rain. The 
base of these great wing-coverts is covered 
by d, the lesser wing-coverts. These arise 
from the bones of the fore-arm, and overlap- 
ping each other, the lower feathers, being 
longer than the upper, form an efficient pro- 


tection, different in density and softness in 
different birds. In the humming-birds, with 
their long, rigid, narrow-pointed wings, these 
feathers are metallic in appearance, and also 
in the sun-birds of India and Africa. 

If we run down these feathers to e, wo 
shall observe that they become much elon- 
gated, and terminate in a point. In many 
birds little of this arrangement is to be seen, 
but in the snipe, dunlin, lapwing, golden 
plover, and the tringso and scolopax, etc., the 
length of these feathers is very remarkable, 
and they evidently influence the character or 
style of flight. They are really continuations 
of the lesser wing-covcrts, but in some de- 
scriptions of the feathering of birds we have 
seen them denominated tertials. Now, did 
they arise from the humerus, then this appel- 
lation would be just. Such, however, is not 
the case, and indeed this extraordinary elon- 
gation is not universal. What see we of 
them in the swift and humming-bird ? 

Let us now turn to the letter f. We 
have spoken of the little tliumb-bone at the 
wrist-joint, just below the carpal bones. 
Upon this are placed several stiff, short, ad- 
pressed feathers, which probably add to the 
firmness of the base of the first two or three 
greater coverts. They may strengthen the 
joint, but their real use is somewhat pro- 
blematical. 

At the letter q we have just indicated the 
humerus ; it is covered with a ftutinuation 
of the lesser coverts, but often gives off from 
its posterior edge feathers more decided than 
ordinary, which cover the sides of the back, 
running in the direction of the scythe-like 
scapula. These have been termed scapu- 
lar ies, but the utility of tho term is doubtful. 
Wherein, as a general rule do they differ 
from the dorsal feathers generally? Occa- 
sionally, we do not deny, some such distinc- 
tion may be made. But the less indefinite 
names ore multiplied, the better. 

Now, let us look at the under surface of 
the wing. We find there a series of inner 
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lease* coverts, followed by a aeries of greater 
coverts, answering to those upon the outer 
aspect, but of a softer texture and less defi- 
nitely developed, although in many birds, as 
the golden plover, snipe, and others, they are 
well marked and distinct. 

Such, then, is an outline of the feathering 
of a bird’s wing, but multitudinous are the 
diversities which this organ of flight presents 
throughout its entire development. Into such 
details we cannot attempt to enter. 

The same observations apply to the tail 
feathers, which are inserted into the sides of 
the os coccygu. These differ in extent, num- 
ber, and character ad infinitum. Above they 
are protected by coverts, uropygial feathers 
(uropygium), wonderfully developed in the 
peacock. Underneath there is also a layer of 
coverts (crisvum), whence are obtained the 
marabon plumes, so esteemed for their light- 
ness and beauty. 

But we must conclude. W c might extend 
our observations to an unwarrantable length. 
But this must not be. 

It is evident that certain elementary defi- 
nitions must be understood and remembered 
by those who hope to make any kind of pro- 
gress in scientific knowledge. Ornithology 
is no exception to the rule, and the diligent 
inquirer may obtain the key to at least one 
branch of the science by a careful study 
of so unattractive an object as a mummy 
pigeon. W. C. L. Mabtin. 


ASTRONOMICAL OBSERVATIONS 
FOR APRIL, 1801. 

The Sun is in Aries until the 20th, and then in 
Taurus. He rises in London on the 1st at 5h. 38m., 
on the 10th at fih. 18m., on the 20th at 4h. 50m., and 
on the 80th at 4h. 80m. ; setting on the 1st at 6h. 31m., 
on the lOth^at 6h. 40m., on the 20th at 7h. 3m., and on 
the 80th at 7h. 10m. He is above the horizon in 
London on the 1st, 12h. 68m., and on the last day 
14b. 43m. 

The Sun rises at Edinburgh on the 9th at 51i. 
12m., and on the 20th at 4h. 44m.; setting on the 9th 
at 6h. 64m., and on the 20th at 7h. 15m. He rises at 


Dublin on the Tth at 5h. 23m., and on the 29th at 4h. 
3lm. ; setting on the 7th at 0h. 42m., and on the 30th 
at 7h. 20m. 

Day breaks in London on the 1st at 8h. 49m., and 
on the 29th at 2h. 14m. 

Twilight ends on the 2nd at 8h. 88m., and on the 
30th at 9h. 48m. 

Day breaks at Edinburgh on the 3rd at 8h. 25m., 
and on the 29th at lh. 55m. At Dublin on the lltli 
at oh. 0m. 

Length of day in London on the 1st, 12h. 50m., 
and oil the 2Sth, 14h. 80m. ; at Edinburgh on the 12th, 

2 3h. tOm . ; at Dublin on the 17th, I4h. 6m. 

The Sun is on the meridian on the 1st at 12h. 3m. 
54s.; on the 15th at 11 h. 59m. 59s., ftttd oh the 30th 
at lib. 57m. 4s. 

The equation of time is on the 1st, 8m. 54s. adda- 
tivc ; on the 15th, Is. subtractive, and on the 80th 2m. 
50s. subtractive (or after the Sun). 

The Moon is new on the 10th at Oh. 60m. ft.m. 

Full Moon on the 24th, at lOh. 23m. p.m. 

She is at her greatest distance from the earth on 
the 10th, and at her least distance on the 24th. 

Mercury is a morning star in Pisces. He is at his 
greatest west elongation on the 12th, at which time he 
is in a favourable position for observation. He rises 
on the 1st at 5h. lm. a.m.,and on the 20tli at 41i. 18m. 
n.m. ; setting on the 1st at 4k. 16m. p.m., and on the 
20th at 4h. 53m. p.m. 

Venus is in Pisces at the commencement, and in 
Aries nt the end of the month. She is badly situated 
for observation, and very small in apparent size. She 
rises on the 1st at 5h. 29in. a.m., and on the 20th at 
lh. 40m. a.m. ; setting on the 1st at5h. 27m. p.m., and 
on the 20t.h at Oil. 48m. p.m. 

Mars is in Taurus and becoming fainter. He rises 
on the 1st at 7h. 7m. a.m., and on the 2Gth at 0h. 20m. 
a.m. ; setting on the 1st at Ilk. 5m. p.m., and on the 
26th at lOh. 50m. p.m. 

Jupiter is a very conspicuous object in Leo. He 
rises on the 1st at lh. 7m. p.m., and on the 20th at 
llh. 29in. a.m.; setting on the 1st at 4h. 15m. a.m., 
and on the 26th at 2h. 37m, a.m. 

Saturn is also in Leo, rising on the 1st at 2h. 88m, 
p.m., and on the 20th at 12h. 54m. p.m.; setting 
on the 1st at 4h. 54m. a.m., and on the 20th at 8h. 
14m. a.m. 

Uranus is in Taurus. He rises on the 1st at 
71i. 44m. a.m., and on the 20th atGh. 0m. a.m; setting 
on tho 1st at llh. 54m. p.m., and on the 20th at 
lOh. 21m. p.m. 

Occultations of Stars by the Moon On the 5th, 
9 Aquarii (4£ magnitude) disappears at 8h. 21m. 
p.m., and reappears at 8h. 67m. p.m. 

On the 14th k Tauri (5j magnitude) disappears at 
71i. 17m. p.m., and reappears at 8h. 13m. p.m. 

On the 10th o Leonis (3£ magnitude) disappears 
at lh. 41m. a.m., and reappears at 2h. 29m, a.m. 

On the 26th a Scorpio (3jfc magnitude) disappears 
at 10b. 35m. p.m., and reappears at llh. 88m. p.m. 

On the 80th ir Capricornii (5th magnitude) dis- 
appears at 2h. 58m. a.m. 
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Eclipses of Jupiter’s Satellites : — On the 5th, at 
12h. 41m. a.m M 1st moon reappears. On the 6th, at 
7h. 30m. p.m., 1st moon reappears. On the 7th, at 8h. 
49m. a.m., 2nd moon reappears. On the 12th, at 2h. 
36m. a.m., 1st moon reappears. On the 13th, at 0h. 
5m. p.m., 1st moon reappears. On the 34th, at 8h. 
13m. p.m., 4th moon disappears. On the 15th, at 12h. 
54m. a.m., 4th moon reappears. On the 16th, at 7h. 
16m. p.m., 3rd moon reappears. On the 17th, at 7h. 
44m. p.m., 2nd moon reappears. On the 20th, at llh. 
Om. p.m., 1st moon reappears. On the 28rd, at 7h. 
43m. p.m., 3rd moon disappears. On the 23rd, at 1 lh. 
15m, p.m., 3rd moon reappears. On the 24th, at 10b. 
20m. p.m., 2nd moon reappears. On the 28th, at 12h. 
55m. a.m., 1st moon reappears. On the 29th, at 7h. 
23m. p.m., 1st moon reappears. On the 30th, at llh. 
48m. p.m., 3rd moon disappears. 

Stars on the Meridian:— On the 1st, Spica Virginia 
souths at 7h. 27m. p.m. On the 1st, Arctums souths 
at 5h. 36m. p.m. On the 11th, Spica Virginis souths 
at 6h. 47m. p.m. On the 11th, Arcturus souths at 41i. 
57m. p.m. On tho 11th, a Hydra souths at 8h. 1m. 
p.m. On the 18th, c Hydra souths at 7k. 1 lm. p.m. 
On the 10th, Regains souths at 8h. 21m. p.m. On the 
18th, 8 Leonis souths at 9h. 19m. p.m. On the 20th, 
& Leonis souths at 0h. 46m. p.m. On the 22nd, 
ft Corvi souths at lOh. 23m. p.m. On the 24th, 7 Vir- 
ginia souths at 10b. 23m. p.m. On the 20th, Spica 
Virginis souths at Oh. 50m. p.m. On tho 20th, Arcturus 
souths at 3h. 08m. p.m. On the 2tf tli, 0 Corvi souths 
at lOh. 8m. p.m. On the 29th, Spica Virginis souths 
at lOh. 46m. p.m. On tho 30th, Arcturus souths at 
llh. 34m. p.m. 

E. J. Lowe. 


METEOROLOGY OF APRIL. 

raOM OBSERVATIONS AT HIOHFtELD HOUSE OBSERVATORY. 
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The mean temperature of £0 air of the last fifteen 
years, for April, is 45*8 a , the range in the mean tem- 
perature being from 43’ in 1849 to 40*7° in 1840— a 
difference of 6*7°. The lowest means occurred in 
1849 and I860; and the highest in 1840, 1848, 1850, 
and 1853. 

The mean temperature for April, of tho last fifty 
years, is 47*3 3 , and it was as high as 51*1° in 1814, 
and as low as 42-3° in 1837. 

The mean temperature of the dew-point for the last 
fourteen years, for April, is 38-3**, tho range being from 
35-5° in 1855 and 42*4° in 1850— a difference of 0*9°, the 
lowest means occurring in 1849 and 1859; and the 
highest in 1847, 1850, and 1850. 

The mean pressure of the last fifteen years, for 
April, is 29-720 inches at the height of 174 feet 
above the mean sea-level, ranging between 29*459 in 
I860, and 30 009 in 1854 — a difference of 0*550 (above 
half an inch). To reduce these readings to the mean 
sea-level, it is necessary to add 0*189 of an inch, when 
the mean temperature is as low as 43*0 5 , as in 1849; and 
0186 of an inch when it is as high as 45*7 3 , as in 
1 840. On applying this correction, the mean pressure, 
of tho last fifteen years, when reduced to the sea-level, 
is for April 29*908 inches. 

The mean amount of cloud, for April, of the 
past fourteen years is 0*8 (or under seven-tenths of 
the whole sky) ; the amount being as much as 8*5 in 
1857, and as little as 4*9 in 1847, 1852, and 1854 — a 
difference of 3*6 (or above a third of the whole sky). 

Tho mean number of rainy days, for April, of 
the last fifteen years is 35|, ranging between 4 in 1852 
and 23 in 1853 — a difference of 19 days. The years of 
but little rain are 1852, 1854, and 1855 ; and of much 
rain 1848, 1850, and 1853. E. J. Lowe. 


THE MICROSCOPIC OBSERVER. 
APRIL. 


Hymenophyllums.— The filmy ferns are now in full 
growth, and their new and delicate fronds are in the 
best possible condition for microscopic purposes, 
though it is only the leaf- structure that can be 
observed at this season. The delioate stems will 
readily exhibit the scaloriform ducts, and the rhizomes 
will afford ramenta in the best possible condition for 
the exhibition of their cellular structure and arrange- 
ment. The leaf consists of a single layer of cells, 
through which ramify scaloriform ducts to form the 
veins, and there are no stomata. If a thin slioe 
shaved off a young leaf of Pieris aquilma, now easily 
obtainable, be submitted for comparison, it will be 
found that there is an upper and lower epidermis, 
plentifully furnished with stomata with oellular tissue, 
through which ramify the fibro- vascular bundles, the 
cells of the epidermis having zigzagged walls, winch 
have a most beautiful appearance under the micro- 
scope. The ferns which produce gemm» on the 
leaves are now in a fair condition of new seasonal 
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growth for observation fg the viviparous mode of re- 
production. Asplenium JlabcWfolium is just now 
putting out complete miniature plants from the ter- 
minal points of its pendant fronds. Scolopcndrium 
bulbiferum will he found to have already formed its 
gemma on the edges of the fronds of the season’s 
growth, and sections of these should he made for an 
examination of their structure. 

Infusoria are now abundant in clear runnels of 
fresh water, about head-springs, and in all ponds 
and ditches. In the last named sites only the com- 
monest kinds occur ; the rarer sorts must be searched 
for in clear brooks, among wet sphagnum, and the 
drainage waters of chalky and sandy districts. Sug- 
gestions have been offered, in the papers by Mr. Tuffen 
West and Mr. H. Slack, in these pages, for collecting 
and preserving the various kinds commonly met with. 
To observe them with advantage the live-box should be 
used first, and when their general characters have been 
determined, and their movements understood, place 
them between the slide and cover in a small quantity of 
water, in order to observe the contractile vesicles and 
general organic structure. Warmth will stop their 
motions. The following arc the most common in natu- 
ral waters and infusions:— Chilodon cvcullulus, Chlami- 
domonas pulvisculus , Coleys hirtus , Colpoda cucullus , /Cu- 
plotes charon , Glaucoma scintillans, Mod as crcpusculum, 
gliscens, guthda , termo, social! * (in water-butts), flavicans 
(ditches), Paramecium chrysalis, colpoda, Sfylouychia 
pustulata and niylilus, Vvclla glaucoma (iu water-butts, 
and a good subject to feed with indigo), VorticeUa 
convallaria (on the surfuoc of vegetable infusions), 
V. microstoma (stagnant water), V, chlorosiigma (the 
last often covers grasses and rushes with a beautiful 
green layer). 

Sections of Diatomaceous Shells. — Kehloideii 
proposed, in his “Principles of Botany,” a plan for 
obtaining transverse and oblique sections of Diato- 
maceous shells, that has been found of great value 
in practice, and eminently adapted to the range of 
manipulations usually undertaken by the amateur. 
The pure deposit of siliceous shells is mixed with 
mucilage, and the mixture allowed to harden, hut not 
to get quite dry. Delicate slices arc then taken off in 
a slanting or vertical direction with a razor, and the 
slices mounted at once or examined first to determine 
whether they are worth it. 

Out-door Studies. — That famous orobanchaceous 
plant, Lathraa squamosa , is now in bloom, and otters 
its services in illustration of the theories of embry- 
ology, and especially of the labours of Schacht in that 
department. It is usually found in beech-woods. 
About twenty-five species of willow are now in flower. 
Saw-flies may be found about pear, apple, and goose- 
berry trees, seeking for places in which to deposit 
their eggs. The abundance of spring flowers and 
new verdure will furnish objects without number, and 
it will be found a good rule to take the first that pre- 
sents itself, and determine all its points of interest as 
to structure and relationships before proceeding fur- 
ther in search of reputed rarities. 


JMr j\foteworthy’s Cforner. 

Encouragement for Amateur Astronomers.— 
The Royal Astronomical Society have this year awarded 
their gold medal to M. Hermann Goldschmidt, of Cha* 
tillon-Rans-Bagneux, France, for his discovery of eleven 
minor planets. The following sketch of M. Gold- 
suhmidt’s astronomical career is epitomized from an 
address lately delivered by the Rev. R. Main, Pre- 
sident of the above Society. I propose to place it on 
record in the pages of Recreative Science, in the 
hope that some of its readers will be induced to emu- 
late the enterprising German. “ Lutetia, the first 
planet discovered by him, is estimated at the 9-10 
magnitude, a size which we probably would not have 
thought of looking for with any object-glass of less 
than four or five inches. Well, this he discovered with 
a telescope of hardly two inches aperture, such a one, 
in fact, as you see frequently used at watering-places 
for looking at ships, etc. This telescope was one of 
which the young astronomer might well be proud. It, 
or a smaller one of one and a-lialf inches aperture, 
which it replaced, was purchased with the proceeds of 
the sale of a copy of a portrait of Galileo, which he 
lmd painted at Florence. Never, perhaps, vrere so 
great results accomplished by such small means, and 
if this bo, as is generally supposed, an attribute of 
genius, M. Goldschmidt, may fairly claim the admira- 
tion which is due to it. A telescope of two inches 
aperture, placed in the window of a garret, forming 
the sleeping apartment of the astronomer, is made, by 
judicious handling and severe scrutiny of the Berlin 
star-maps, to discover one of a class of objects which 
it taxes to the utmost, the astronomers of Greenwich 
to observe, when it is found with the great transit 
circle. By the practice of a most rigid economy, M. 
Goldschmidt became able to purchase another tele- 
scope, an improvement on the preceding, having an 
aperture of two and a-lialf inches, and even with such 
an apparently inadequate instrument he discovered 
four more planets. Subsequently obtaining a tele- 
scope of four inches aperture, lie discovered eight 
other planets. None of his telescopes were mounted 
equatorenlly, but in the greater number of instances 
they were pointed out of a window which did not 
command the whole of the sky. And T now leave you 
to form your own opinion of that fertility of invention 
and resource, that steady determination to conquer 
apparently insurmountable difficulties, the untiring 
industry and never-failing zeal which realized such 
splendid results with such inadequate means.” 
Worthily, indeed, do such men as Goldschmidt deserve 
all the gold medals and honour we can give them. — 
G. F. Chambers, March 15, 1801. 

Complementary Colours. — In regard to optical 
phenomena, allow me to observe that in a church I 
formerly went to, two adjacent panes of one window 
were respectively dark-blue and amber-coloured glass. 
When the blue was all but hidden by the intervention 
of a column between it and the eye, a deep scarlet 
colour appeared on the margin of the amber.—' W. C. R. 
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THE CHALK-PITS AT GRAYS, ESSEX. 


Many as are the natural advantages of the 
site on which London has risen, it is pretty 
certain that extensive tracts of fertile soil, 
and the proximity of a river which affords 
quick communication with the Continent and 
the great sea routes to distant ports, are not 
alone sufficient to account for its immense 
wealth, and the rapidity with w hich it absorbs 
the surrounding country into its embracing 
mural arms.. The peculiarities of the sub- 
soil and of the strata that crop out in all ! 
directions round it, have had as much to ! 
do with its attainment of the first position j 
in the world as a commercial city, as any j 
natural flow of commerce to it on the broad 
bosom of the once silvery Thames. The 
strata on which London stands are an in- 
exhaustible quarry of the best of building 
materials ; the London clay, the London sand, 
the London chalk ; these furnish the raw i 


material for the growth of London ; man has 
evoked a city out of the dust beneath his 
feet. Doubtless the fact of the metropolis 
of England lidding the position it does, is so 
far dependent on the previous accumulation 
on the spot of the raw material of a vast city, 
that on any other formation than a ba9in of 
the tertiary the Thames would never have 
carried on its bosom the trade of a city which 
lias no parallel for populousness, enterprise, 
and political influence, in cither ancient or 
modern times. No matter in which direction a 
traveller proceeds from the City outwards, he 
must pass over a storehouse of natural wealth. 
In approaching the suburbs he finds, by the 
beauty of the gardens, that taste, and ease, 
and munificence have cheerful invitations to 
the culture of the soil ; for the natural sur- 
face loams are remarkably fruitful, and adap- 
ted to a greater variety of vegetation than 

P 
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any other natural surface soil in Great Britain. 
On reaching the districts where building 
operations are proceeding— for, like Pau-puk- 
keewis, the song that London sings is “ make 
me larger, make me larger’* — he observes that 
there is the clay on the spot, there are the 
bricks burning night and day ; and as fast as 
the clay is exhausted, foundations are made, 
and the town extended. Sand and clay 
frequently come from the samo excavations, 
and there is only wanting the lime to cement 
the w hole together, and, Eastward ho ! there 
is lime in plenty on the margin of the Thames. 

Among the number of chalk-pits from 
which the chief supply of lime for London is 
derived, that at Grays Thurrock, on the Essex 
margin of the Thames, on the line of the 
London and Tilbury Railway, is certainly 
the most interesting ; though on the Kent 
shore there are some grand excavations, and 
many local attractions for an observer of 
natural phenomena. Quitting tho Grays 
station of the Tilbury line, to be reached in 
less than an hour from London, a short walk 
to tho left brings us to tho pit, which we enter 
by a cutting in the fashion of a country road, 
flanked by chalky banks, barely high enough 
to shut out the view of the surrounding 
scenery. But this road into the pit is also a 
railway, and we have to step out of the line 
as a train of trucks laden with chalk, with a 
miniature locomotive to lead the way, comes 
dashing along on its way to the wharf, where 
the lighters receive their white cargoes. 
Pursuing the course of this railroad, we 
observe the road itself is on the level, or lias 
but a trifling fall forward, but that the in- 
closing banks rise higher and higher, so as to 
shut out the view entirely, and at last assure 
us that we are in the pit. A turn to the right, 
and we have before us a magnificent amphi- 
theatre of artificial cliffs, inclosing an area of 
about sixty acres, the whole of which has 
been excavated into the face of a stratum of 
chalk upwards of 100 feet in thickness, 
capped by a layer of ferruginous sand or 


foundry loam, which forms a rich red band 
along the upper course of the cliffs all around 
us, in beautiful contrast to the chalk below it 
which is here and there dashed with green 
or oehreous weather stains, but generally of 
an intense and glaring white, almost unbear- 
able to the untrained eye when the Bunshine 
is full upon it. The very first object that 
arrests our attention in this vast gorge is that 
which we really came to see; a spring of 
water, bubbling from horizontal fissures of 
the chalk, at the lowest levels of tho exca- 
vations, the persistency and copiousness of 
the outflow of which utterly prohibits any 
deeper working of the pit. To see these 
springs is alone worth the journey to Grays, 
and any honest inquirer will find a welcome 
there. You may have visited all the famous 
water scenes, the lakes, the tarns, the sources 
of great rivers, but never have you seen water 
under so peculiar an aspect as it has here, in 
a couple of tanks cut in a bed of chalk in the 
face of the cliff, whore the spring gushes per- 
petually like a thread of quicksilver. It 
must be a bright day without a cloud ; then 
the cbulky bottom of the tanks which receive 
the water have a strange finge of cobalt blue, 
broken here and there by the metallic green 
of patches of conferva?. The -water is so 
bright and still that you cannot be quite sure 
that you aro looking upon water at all ; it 
blends its mass with the chalky bed, with the 
mingled hues of intense white, mysterious 
blue, shadowy grey, and shining green, so as 
to appear like a vast polished mirror, or, if 
such a thing can be imagined, like a mass of 
transparent metal coated with hyaline. These 
are the celebrated water-springs of Grays 
Thurrock, destined perhaps to play an im- 
portant part some day in supplying this over- 
growing London with one of the first ne- 
cessities of life. 

Our object in visiting these springs in 
company with some scientific gentlemen, on 
a recent occasion, was to learn by inspection 
and report what were the probabilities of the 
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water supply being appropriated to the use 
of Londoners, instead of being, as now, 
pumped away and wasted to the amount of 
two million gallons every twenty-four hours. 
That point we will not here dwell on, except 
to express a hope that Mr. Meeson, the pro- 
prietor of the pit, may some day find that 
the vein of water is as good as a vein of gold, 
as we are already certain that it is less ex- 
haustible, and of far greater importance as 
nn aid to the extension of London eastward. 
To see the water issue like a silver eord agi- 
tated along its whole length, and to see it 
translucent in the tanks, under circumstances 
that might he new and startling even to Mr. 
Euskin, is to enjoy a pleasure only to be ex- 
perienced in a chalk-pit — nowhere else could 
such colouring be effected or such water be 
found. It is almost as cold as ice, it is of the 
same temperature all the year round, utterly 
colourless, sparkling, contains not a trace of 
organic matter, hard enough to prove refresh- 
ing ^o the palate, the very perfection of w ater 
for those who like it pure, and — iced. Where 
does it come from P Where does it go to? 
We will answer the second question first, for 
the first is not so easily answered. 

Turn about and make for yon hillock 
tufted w T ith valerian, saintfoin, ragwort, and 
yarrow. Now you have before you the w hole 
of the grand scene. Here comes the train of 
chalk waggons, empty now, on their way to 
the escarpments on which the pick and the 
shove! are at work. The locomotivo is a 
skeleton — you can see through it : it is about 
the size of a four-wheeled cab, and in the 
midst of the few cranks and levers that suffice 
for propulsion, stands the grim stoker, a sort 
of Vulcan, riding the ghost of Pegasus in the 
nether regions. Eight across, under the face 
of the cliffs, is the spring and its extraordinary 
reservoir. You cannot see it now, but you 
see instead a pretty brook matted with water- 
cresses, with here and there a tuft of forget- 
me-not, all growing in rampant luxuriance 
on a bed of pure chalk, and without a particle 


of what we ordinarily call soil. An atten- 
dant gnome, white as a miller, and learned 
in the physiology of chalk, informs us that 
once upon a time some of the workmen threw 
a few sprigs of water-cress into the brook j 
they got entangled, struck root in the chalk, 
and thence the brook became a water-cress 
bed, for the supply of the myriad appetites 
that enterprise has here brought together. 
This brook is fed from the tanks below the 
springs, and conveys the water in waste to 
the Thames, but as the springs when left un. 
disturbed rise only about eight feet below 
high water mark, steam power is us?d as the 
balance of gravity, and yonder is the engine- 
house, w here five pumps are kept in action 
night and day by two eight-horse and ono six- 
horse engines. The way to the engine-house 
is also the way to a whiting factory, where 
the chalk is triturated, mixed with water, and 
started on a quick journey through a com- 
plexity of narrow runnels, during its course 
through which the grit is removed from it by 
subsidence, and the pure soft chalk or whiting 
is the result. This brings us to another 
structure where the whiting is moulded into 
blocks, stored on open battens to dry, and 
thence sent to London for the delectation of 
the housemaids. “ Plenty of foraminifera 
there,’ ’ we say to the gnomo, as wo behold the 
milky stream hurrying from runnel to runnel, 
“ It’s nearly all foraminifera,” he says, and 
Mr. Meeson adds that chalk is wholly organic, 
and he is the happy proprietor of more fossils 
than could have been counted by Adam, bad 
ho begun on the day of his creation, and 
been spared to go on w ith his counting to this 
present hour. Happy man, to have excavated 
sixty acres of cretaceous organisms, and have 
before him, through the mass of that grand 
wall of rugged chalk, at least five square 
miles of the same deposit, of pretty much 
the same thickness. 

We take another turn. Having wandered 
far to the left, and made an irregular ascent, 
we come upon the soil that overlies the chalk 
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beyond the excavations, to tbe top of the 
cliff ; in fact, a hundred and twenty feet above 
the railway and the works. We make a 
turn to the right, up the face of a steep hill 
of ferruginous sand or foundry loam, which 
is of great value in metal casting, and is con- 
tracted for by Government for use in cannon- j 
foundries. This “loam” is strictly a fine 
sand, almost wholly free of alumina, contain- j 
ing a considerable proportion of iron oxides, j 
and rich in minute organic remains, of which j 
the siliceous shells of diatoms form probably 



The Watercress Brook. 

the predominating ingredient. A few stunted 
pear and plum trees show that vegetation 
does not abhor it, but luxurious growth is 
out of the question. The rabbits arc, per- 
haps, the best crop produced on these steep 
sandy hills that flank the pit. A romantic 
alley cut through the bed of sand leads the 
way to Mr. Mecson's cottage, which is 
perched up on the top of the cliff, in the 
centre of a lovely garden, and which, as 
Btriclly private, we have no right to name 
here, except to say that, from the side of the 
garden next the pit, there is one of the finest 


prospects within a range of twenty miles of 
St. Paul's, and that is into the pit itself and 
its sublime semicircle of excavations. Look- 
ing forward, the gigantic walls of chalk, 
capped with the uppermost layer of “ foundry 
loam,” assume the appearance of vast unhewn 
pillars, each pillar being a separate escarp- 
ment, caused by the cutting of the chalk in 
perpendicular sections. Between these there 
are the breadths of shadow caused by the 
recession of the sections cut away, so that 
light and shade alternate; the huge juttings, 
white as snow, reflect the sunshine ; 
the vertical cuttings are darkened 
with gray, as if columns of mist 
rose through them, or, giving way 
to imagination as we keep the eye 
fixed, as if they were “ everlasting 
doors” to some cave of Elephanta, 
or to the subterranean regions of 
the dead. By degrees we find we 
can trace out the horizontal layers 
i* of black flints, at regular intervals, 
along the whole face of the cliff, 
in the shadowy recesses, as well 
as on the glittering projections of 
the broken buttresses. Here and 
there a red streak, washed by the 
rain from the layer of ruddy earth 
lying over the chalk, betrays that 
it is a long while since the pick 
was plied upon that portion of the 
rock; and wherever these weather 
stains appear, there were dashes of vivid 
green herbage sprinkled all over with crim- 
son and yellow flowers. 

Colt's-foot is one of the first plants to ap- 
pear where the chalk is left for a time to the 
tillage of Nature. Where the red sand crum- 
bles down, and forms a thin layer over the 
chalk, grasses and clovers soon form luxu- 
riant patches, and every hillock becomes a 
hummock carpeted with the little yellow 
suckling, and dotted all the summer long 
with scarlet poppies, golden ragwort, the 
rich purple of saintfoin, and the cheerful 
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blossoms of valerian. The botanist will find 
here above two hundred species of plants, 
the majority of which have their root-hold in 
pure .chalk, others a little of the hungry sand 
to help them, while below, to prove what 
chalk will do, is the bed of water-cresses in 
the ice-cold water, as luxuriant in appear- 
ance and delicious in flavour as the best 
cresses of the market-garden. A sudden re- 
port, like an explosion, and a cloud of white 
dust recall us from these botanical scrutinies. 
A mass of chalk has been loosened from the 
summit on the opposite side, and it has gone 
down with a crash which every one of the 
pillars and recesses repeats in echo, and as 
the cloud clears away we seo the workmen 
like mice burrowing into the cretaceous 
mass. This carries the eye downward, and 
what a scene! The ghostly locomotive is 
hurrying to and fro with its train of cars 
like a comet; right across on the further 
side are the mysterious water- tanks ; close 
beneath us lime-kilns emitting columns of 
black smoke, that by contrast with the chalk 
heighten the picturesqueness of the prospect ; 
up here is the sublime of Nature — the ram- 
parts built by successive generations of fora- 
manifera, diatomacea?, corals, sponges, eclii- 
nites, infusoria, during ages that baffle arith- 
metic to count them ; down there the bustle 
of man, by whose mice-like burrowings this 
vast chasm of sixty acres has been made by 
the slow process of hand-labour, for blasting 
is rarely resorted to. It is not a passage 
from the sublime to the ridiculous, but from 
the sublime to the still more sublime, for the 
work of centuries may bo undone in one day 
by those little moving human dots, who 
powder stone into daily bread ; and the great 
city we have just left has absorbed the whole 
solid contents of the sixty acres of nummu- 
lites, spicules, crystalloids, and molluscous 
debris, to cement together the miles and 
miles of structure, for which the staple was 
furnished from the clay nearer home. There 
is not an ounce of soil from any part of these 


vast works but is rich in organic remains, 
and not an ounce that does not find its way 
when once loosened from the native beds 
into some department of human industry. 
The chalk furnishes lime and whiting, the 
red sand is used for moulds in metal castings, 
and the flints are burnt and used in the 
manufacture of the finest kinds of pottery. 
Truly, London is not only well placed beside 
the majestic flow of the Thames, and in the 
centre of the most productive soil in the 
whole of the island ; it is also built upon a 
mine of material wealth ; the city was hidden 
underground ere man began to clear a place 
to rest in among the marshes and woods that 
overspread the scene in tho last days of tho 
alluvial deposit. He has only called the city 
forth from its subterranean chamber, and, 
lo ! there it is yonder on our left, like a 
cluster of black clouds on the horizon, with 
the dome of St. Paul’s in the midst, the 
sharpest and darkest cloud of all — the city 
which lias grown so great mainly by the cir- 
cumstance of its geological position. 

But as we are more than twenty miles 
from London, what have wo to do with the 
geological peculiarities of that city, in the 
mazy streets of which this morning we lost 
ourselves, and which lias now become a speck 
in the boundary of the distant landscape? 
Here, good reader, you are on the outer 
edge of the basin, in the centre of which 
London lias taken up her seat. That the 
accumulation of strata adapted for building 
purposes has direct relation to the sites of 
cities, is evident in the fact that London, 
Paris, Vienna, and several other cities of less 
importance, are built upon basins of the ter- 
tiary. These basins are vast depressions, 
that were once estuaries or inland lakes ; the 
depressions have been filled in by the de- 
posit of earthy matters from the waters of 
the lakes. These deposits constitute the sub- 
soil of London, and they are placed in such 
regular order of superposition, and so strictly 
concave in outline, that, within a circuit of 
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near a hundred miles diameter, the geologist 
can predict what particular strata will he 
met with at any given depth by boring or 
excavating. 

The strata were deposited in the order in 
which we now find them by the successive 
action of the sea and of floods from the 
higher lands, and the basin was formed sub- 
sequently. If a ready method of preparing a 
model of the strata were required, it might be 
had by using a few layers of plaster of Paris, 
variously coloured, and poured successively 
one upon the other into a shallow earthen- 
ware bowl ; or, more simple still — and w e 
recommend the plan to be adopted by school- 
masters in giving lessons on the geology of 
London — roll out a quantity of dough, colour 
one portion with turmeric, and lay it at the 
bottom of the bowl, and there you have the 
lowest bed, which consists of sand and gault 
clay. Then lay over that a very thick layer 
of paste, without colour, and you have the 
great bed of chalk. Then lay on a thin 
stratum of paste, coloured with yellow ochre, 
and you have the bed of clay and sand which 
lies over the chalk. Lastly, mix up a lump 
of dough with plenty of umber for colouring, 
and instead of laying it in a regular stratum, 
work it in a conical form in the centre, so as 
to mako a miniature mountain in the centre 
of the basin. Send your inverted geological 
pie to the bakehouse, . and when it comes 
home turn it out of the vessel and cut it into 
two equal parts, as if you and a friend were 
going to eat it between you. Then you have 
a tolerably good model of the London basin 
in vertical section, and, in every one of your 
journeys out of town, the lessons derived 
from it will bo useful as keys to the scenery 
of the country which surrounds London. 
The model will teach this lesson, that pro- 
ceeding from the centre by any radius to- 
wards the circumference, the strata come to 
the surface successively ; first we come upon 
the London clay, then upon the plastic clay 
and sand, and then upon the chalk, and 


lastly upon the green sand, and whore any 
one of these is found to constitute the surface 
soil, it is Baid to “ crop out,” and it is this 
cropping out that causes the diversity of sur- 
face soils in the country immediately sur- 
rounding the metropolis. Suppose we go 
northward, then w r c Bhall find the London 
clay to he within a few feet of the surface at 
Stoke Newington, where the rain-fall will 
not pass through it. At Clay Hill, and about 
| Enfield and Tottenham, the London clay is 
on the surface. If we go eastward, say, for 
instance, along the valley of the Thames, wo 
pass first through the London clay, which is 
the proper soil of the pool, then through the 
plastic clay and sund, and atlast the chalk peeps 
out upon us, and we know we are reaching 
the outer rim of the great basin. You have 
ouly to remember that while the clay is 
| almost impervious to water, the sand and 
chalk which crop out in the high lands of 
Surrey, Essex, Middlesex, and Kent arc ca- 
pable of absorbing all that falls, and wlicrc- 
cver we choose to pierce down to tlie chalk 
there we meet with it, the product of rainfall 
on the sands of Hampstead and Bagshot, 
within the basin, and the chalk of the North 
Downs, and the hills of Wiltshire, Oxford- 
shire, Berkshire, and Hertfordshire, which 
constitute the extreme edge of the basin. It 
is a simple matter enough to drink off a glass 
of water drawn from an artesian well, bored 
to the chalk, at such a place as the office of 
the Morning Herald , or at some of the great 
| breweries, and then to make acquaintance 
! with the very same Btrata exposed to the 
j daylight, and with the water bubbling from 
it inexhaustibly, by entering the chalk-pit of 
Messrs. Meeson, at Grays, in Essex. 

By the annexed section of the London 
basin it will easily be seen how, on leaving 
the metropolis, we successively come upon 
the outcrops of the various strata constituting 
the London basin. Draw a perpendicular 
line with a lead pencil through the strata at 
| the point where the Thames intersects the 
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basin (1), and you have a vertical section of 
the strata at Grays Thurrock. The gault 
forms the outer rim of the basin, and next 
within that is the chalk ; so if Mr. Meeson 
could succeed in conquering those remark- 
able springs — a consummation not to be hoped | 
for — he would continue the excavations ! 
downwards until the gault was reached, ! 
and thus remove the chalk to its utmost i 
depth. This chalk-bed is of great extent ; j 
it crops out in Wiltshire, Oxfordshire, j 
Berkshire, and Hertfordshire. Over the 
chalk is the plastic clay or marine sands. At 
6-rays, as wo have seen, it is capped with 
sand, over a largo extent of surface ; indeed, 
plaBtic clay frequently alternates with beds 
of sand and shingle, as if, at the time of the 


Stortford, and forms an area of several hun- 
dred square miles of exposed surface. This 
tract is separated from Grays by an interven- 
ing mass of London clay, and under that bed 
of clay the water must How for a distance 
of thirty miles, before finding egress in the 
fissures of the chalk at Grays. The depth 
of this bed of clay is nowhere more than 
450 feet in thickness, and the dip of the 
chalk beneath this is, in some parts of the 
supposed course of the subterranean water- 
flow, 200 to 250 feet below the level of the 
spring at Grays. Another receiving ground 
from which the Grays springs may be derived, 
is that formed by the extensive area of the 
North Downs and chalk district of Kent, 

| from which the rain-fall would percolate 



THK LONDON BASIN. 

1 , Itiver Thames ; 2, Marine sands ; o, London clay ; 1, Plastic day ; A, Chalk with flints ; 6, Green sand and Gault. 


deposit over the chalk, the delta of the 
Thames was a series of lagoons, in some of 
which aluminous, and in others siliceous, 
deposits occurred. The uniformity of the 
chalk points to a period of immense dura- 
tion and of little disturbance, during which 
it was slowly accumulated in the vast depres- 
sion occupied throughout its whole extent 
by the sea. Mr. Prestwich estimates the 
extent of the chalk in which the Grays 
Thurrock excavations are made, at ten 
square miles, and as at that measurement 
insufficient to account for a spring of water 
furnishing over two million gallons per diem. 
He looks for the origin of the source to 
larger receiving grounds, and he finds one 
to the northward, thirty miles avray, where 
the chalk rises to the surface beyond Bishop 


to a low level, and pass under the Thames, 
in its own laminated chalky bed, at a depth 
of about 80 feet below the Thames high- 
water mark. Mr. Prestwich thinks this 
Kentish area of chalk is the real head of 
the springs at Grays; but it is quite possible 
that both contribute, and that the whole 
mass of chalk in Hertford, Essex, and Kent 
is connected by subterranean arteries, gorged 
with water of meteoric origin. 

We have not space now to enter upon 
other equally interesting details which an 
investigation of these chalk-pits would lead 
to. Suffice it to mention, os a proof that 
the subject has but been touched on, that 
there is here a famous “ elephant bed," in 
which arc found remains of numerous mam- 
malia of the tertiary. These, of course, lie 
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above the chalk, which is rich in marine 
remains of radiata and mollusca. To the 
casual visitor the flints alone would furnish 
a sufficiency of subjects for observation ; and 
their regular disposition in horizontal beds, 
as exposed to view by the work of excava- 
tion, indicates clearly enough the successive 
deposit of the whole mass, layer upon layer, 
on a slowly rising sea bottom. By a bold 
assault upon this architecture of centuries, 


in which infinitesimal forms of life were the 
active workers under God, the Great Archi- 
tect, man reaches the inner vaults of a mau- 
soleum where vast successions of once living 
forms lie in the silent sepulchre. In so doing 
) he obtains wondrous glimpses of the economy 
of the world in ages that lie far away in the 
dim past ; though his primary object is to 
break down the portals of the tomb, and 
“ grind the bones to make his breads 

Shirley Hibberd. 


ARTIFICIAL LIGHT, AND ITS APPLICATION TO PHOTOGRAPHY. 


It is interesting to look back upon the time 
long past, when the means of obtaining arti- 
ficial illumination were comparatively un- 
known, and then to turn to the present period, 
and trace the progress science has made in 
this respect. The oil-lamp and rude tallow- 
urn of the ancients have given place to the 
unpretending “ moderator,” in our dwellings, 
and gas now lights those streets which it was 
once dangerous to traverse without a torch 
in one hand and a sword in the other. 

The gloom of darkness is now dispelled, 
the terrors of the night have vanished, and 
science has given us comfort and security. 
The rich may call it a luxury, the. poor 
may claim it as a necessary, but take from 
either the means of artificial illumination, 
and their energies would be crippled, their 
intellect impoverished, their time lost, their 
industrial occupations hindered, and the very 
safety of the community endangered, and the 
wealth and commerce of nations affected. 

These considerations endow our subject 
with an interest of no ordinary character, 
and wo may truly say that few inquiries 
would furnish so profitable a result as a 
complete history of domestic illumination, 
tracing its gradual development from the 
clumsy contrivances of former ages up to 
the productions of modern times, satisfying 


the demands both of taste and science. In 
such a narrative might also be shown the 
progress of light in the literal signification of 
the word; the advantages which science lias 
derived by the study of this subject ; and also 
the improved social condition of mankind. 
Among other minor matters worthy of note 
would be an historical account of many of 
the fanciful hypotheses and highly poetical 
conceits in respect of the nature of fire, 
wl licit have at the various times occupied the 
attention of man. 

Candles were used in the earliest days of 
Roman history, and it is curious to think 
that in Otahcite the candle was made by 
fastening a row of the kernels of nuts upon 
a skewer. Subsequently, mankind learned 
that the use of the resinous exudations of 
trees, the fat of animals, the bitumen and 
naphthas of the mineral kingdom, were 
not only combustible, but highly luminous. 
Having learnt this fact, it required but 
little ingenuity to suggest the use of some 
porous material, upon which the combustible 
! might be smeared or into which it might be 
j dipped before it was burnt. In this way 
the torch, the candle, and the lamp, were 
doubtless invented. 

During the middle ages wax was exten- 
sively employed for the purposes of illumi* 
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nation, but the candles were not made by 
regular craftsmen, but by monks and ser- 
vants. King Alfred directed how his candles 
were to be formed. *• He commanded his 
chaplain to supply wax in sufficient quantity, 
and ho caused it to be weighed in such a 
manner that when there was so much of it 
as would equal the weight of seventy -two 
pence he caused the chaplain to make six 
candles thereof, each of equal length, so 
that each candle might have twelve divisions 
marked across it.” These candles when 
burnt in succession lasted twenty-four hours, 
and each division indicated the third of an 
hour. At first candles were only used in 
churches or monasteries or the houses of 
the nobility, but in the fifteenth century the 
employment of caudles had becorno univer- 
sal, and the trade of making them became 
so general that the chandlers of London 
obtained an act of incorporation. 

This was the condition of things until a 
very modern period, when M. Argand, of 
Geneva, effected a complete change in the 
art of illumination. Every one is acquainted 
with the lamp that bears his name, the prin- 
ciple of which is, that the oil burns at a high 
temperature with a plentiful supply of atmos- 
pheric air. This is accomplished by means 
of a hollow cylindrical wick, and a glass 
chimney which surrounds the flame, which, 
by being thus inclosed, creates a greater 
draught of air. 

In very recent times the greatest of all 
improvements has been effected by the use 
of gas, and those who can remember the old- 
fashioned lamp, with its miserable glimmer, 
and the dangers which constantly beset the 
traveller after nightfall, will have no hesita- 
tion in saying that the employment of gas 
for illuminating purposes has been one of 
the most important events of modern times. 
In truth, it has not only been the means of 
effecting a wonderful change in the whole 
system of artificial illumination, but it has 
also produced an equally important change 


in the domestic concerns of the people ; it 
has encouraged industry, developed the arts, 
protected property, diminished crime, and 
operated in a thousand ways as a medium 
of wealth, prosperity, and social improvement. 
The first individual who turned his attention 
to gas-illumination in a practical form was a 
William Murdoch, of Truro in Cornwall. 
He distilled coal in iron retorts, and in 1790 
lighted his house and offices with gas. He 
carried it about with him in bags, to serve 
as a lantern in travelling to and fro between 
the mines and his own house. He is said 
to have astonished the country people, who 
thought him a wizard. In 1798 he was ex- 
hibiting his experiments on artificial lighting 
at his manufactory in Soho, and at the Peace 
of Amiens, in 1802, a part of his manufac* 
tory was lighted with gas, and this was pro- 
bably the first public exhibition of the new 
method of lighting. 

It is curious to contemplate the present 
applications of gas and also of steam ; the 
latter, although being in itself the greatest 
antagonist and extinguisher of llame, is com- 
posed of the most inflammable substances. 
Could these things have been known in 
the days of ancient Greece, poetry would 
have strung its harp, and the grandest epic 
productions of genius might have commemo- 
rated the victory of man over the inanimate 
matter of Nature, instead of dedicating her 
loftiest songs to the art of war. 

Artificial light is due, in almost every 
instance, to chemical action. In proof of 
this it may be mentioned that the chemist is 
enabled to ascertain the exact composition of 
an organic substance by simply collecting and 
weighing the products of its combustion. The 
inflammable substances which evolve light 
and heat during their chemical union are gene- 
rally distinguished by the terms combustible 
and supporter — the former term being applied 
to the body which burns, and the latter to 
that which permits of its burning. 

We cannot hero enter at length into the 
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theory of combustion ; it is sufficient to state 
that chemists differed, but the results taught 
us that the progress of human knowledge is 
often dependent not so much on the disco- 
very of great and important truths as on the 
manner in which they are contemplated; and 
if men’s minds are not prepared for the re- 
ception of those truths they will cither be 
disregarded or else made the means of pro- 
pagating error. History tells us that disco- 
veries, the main facts of which were broadly 
set forth, were disvalued because chemists 
were infatuated or led astray by false doc- 
trines, and thus they allowed important 
truths to lie dormant and unnoticed. Even 
in the present day wc find, in a less degree, 
the same influence possessing the minds of 
scientific men, and it is by no means uncom- 
mon to notice the difficulty which exists in 
inducing them to give their countenance and 
support to any new idea which has not been 
so thoroughly brought to bear, in a commer- 
cial point of view, as to compel them no 
longer to forego their decision in its favour. 

The combustion of any substance may 
take place by slow oxydation, when little or 
no light is evolved ; by a more rapid combi- 
nation, when the burning becomes luminous ; 
and by a still more energetic action, when it 
bursts into flame. An example of the first 
may be given in the luminosity of decayed 
wood or animal matter ; both heat and light 
are evolved, though more slowly, still in an 
equal quantity to the most rapid consump- 
tion of the same substances. The second 
mode of combustion is when hydrogen gas or 
other vapour is mixed with air, and brought 
under the influence of spongy platinum. If 
the platinum does not of itself ignite the 
vapour acting upon it, the vapour or gas may 
be lighted, and when the platinum is hot the 
flame may be blown out, but the vapour will 
still keep the platinum in a glow though the 
gas may not be inflamed. 

The third kind of combustion is when 
any vaporous matter has applied to it a suf- 


ficient degree of heat to inflate it. Some 
substances, such as phosphorus and phos- 
phuretted hydrogen, take fire at ordinary 
temperatures, others require to be lighted; 
but in each case they continue to burn at a 
very exalted temperature. 

Different combustible substances burn 
with different degrees of intensity, and this 
is wholly dependent on the number of solid 
particles that are ignited within the flame. 
When sulphur is burnt in oxygen gas it 
emits a faint blue spectral light, but when 
phosphorus is so treated it gives out a vol- 
ume of liglit that the eye can hardly bear ; 
the first being wanting in solid particles, the 
second being made up of myriads of white 
flakes of solid phosphoric acid. If we sift a 
little magnesia into a jet of hydrogen, which 
in itself gives but a faint light, its illuminat- 
ing power is at once increased, and the same 
thing happens if we employ lime, oxide of 
zinc, or white antimony. So if we naphthal- 
izo the gas by passing it through ether, tur- 
pentine, benzole, or ooal-naphtka, its light is 
at once increased to that of the best descrip- 
tion of coal-gas. When the flame of the 
mixed oxygen and hydrogen gases is seen 
without impinging on any solid substance, it 
appears insignificant and almost invisible ; 
but directly it is thrown on a piece of lime, 
or other material that will give it solid parti- 
cles, it instantly becomes one of the most 
splendid lights with which we are acquainted; 
its intensity being such that it has been seen 
at a distance of upwards of 90 miles. So it 
is with the electric-light, the brilliancy of 
which is dependent on the number of parti- 
cles of eliarcoal that are intensely heated by 
the galvanic current. The oxyhydrogen, or 
lime-light, has, however, great advantages 
over the electric-light in steadiness, conti- 
nuity, and cheapness. The electric current 
can never be depended upon ; it requires a 
large and powerful battery, which continually 
wants replenishing, and its cost is about £2 per 
night; while the lime-light, with all its other 
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advantages, costs only from a halfpenny to 
sixpence per hour, according to the quan- 
tity of gases consumed. Moreover, the ex- 
pense of the battery and apparatus for the 
electric-light are enormous, while a simple 
lamp and gas-bags arc all that are required 
for the lime-light. 

Turning from the contemplation of arti- 
ficial light, as known in former days, to the 
present brilliant methods of illuminating our 
dwellings, we cannot help noticing the gigantic 
strides that science has made. It is here, 
however, my object ti endeavour only to 
describe those means of artificial lighting 
which may be used with advantage in pho- 
tography. Among these, the lime-light stands 
pre-eminent. As in a previous article this 
light has been fully explained, I need not 
further refer to it, excepting as regards its 
application to photography. It may be used 
with, or without, the assistance of a condens- 
ing lens, or a reflector. The former being 
either the patent pressed lens, made by 
Messrs. Chance, of Birmingham, or the 
ordinary plano-convex lens of the magic- 
lantern ; the latter being either a silvered 
material having a plane surface, or what is 
termed a parabolic reflector, which is some- 
what similar in shape to a common wash-hand 
basin, having the bottom of it rather pointed; 
there are two apertures within a couple of 
inches from what I have termed the bottom, 
for the admission of the lamp ; the light faces 
inwards. It throws the rays in parallel lines, 
provided the light is placed in the true focus, 
and the shadow caused by the lamp ceases to 
exist at a distanco of a few feet, depending 
on focus and diameter. If the lens is used, 
it should be of clear glass, and colourless, or 
imperfections will be magnified, aud the 
chemical rays intercepted. The naked lime- 
light, having a medium of finely-ground glass 
between it and a glass negative, to be copied 
in the camera, should be placed directly be- 
hind such negative. The sensitive plate will 
not require a more lengthened exposure than 


it would do were reflected sunlight used. For 
copying opaque objects, the condensing lens, 
or reflector, or both, must be used, to throw 
a strong light upon the object to be copied ; 
the exposure will be a little longer than with 
reflected sunlight, and twice as long as direct 
sunshine. The light must in each case be 
brought as near to the object as practicable. 
For portraiture, a reflector must be used. 
The exposure required is much greater than 
with diffused daylight. For printing by 
superposition, its action is nearly instan- 
taneous from a glass negative upon glass ; 
but upon paper its action is more prolonged 
than with diffused daylight, though the re- 
sult is by no means a weak picture. 

The oxycalcium light is another form of 
lime-light, and may bo used with nearly equal 
advantage. It is produced by passing a jet 
of oxygen through the flame of a lamp burn- 
ing spirits of wine, or naphtha, or through a 
jet of hydrogen, mixed with common air. 
This mixture of air with hydrogen is accom- 
plished by having a brass or porcelain burner, 
about four inches long, with an aperture at 
one end of about half an inch ; near the 
other end the sides of the burner arc open 
for the admission of the air; the tube from 
which the gas is ejected is in the centre of the 
burner ; near these apertures it is about an 
eighth of an inch in diameter, and pinched 
rather closely together at the orifice ; the gas 
does not take fire at this point, but passes up 
the burner, taking tbe surrounding air with 
it, and being lighted at the wide end, burns 
with a hot, blue flame, perfectly devoid of 
smoke or illuminating power. The jet of 
oxygen is made to pass, at a right angle, 
through either this flame or the flame of the 
spirit-lamp, aud impinges upon the surface of 
a piece of lime, which it speedily renders in- 
candescent, and of a brilliant white. 

The expense of ihe spirit-lamp, or of the 
gas-jet, makes it obvious, however, that no 
advantage in point of cheapness exists in this 
form of lime-light over the one where the 
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gases are made to combine at the point of, 
and prior to, combustion. 

Another mode of artificial lighting is one 
already alluded to, namely, the clcctric-light. 
This is produced by bringing a powerful 
galvanic action from a battery consisting of 
about 60 cells, of what is called “ Groves’ 
Battery/* upon two carbon electrodes. The 
original cost of these batteries is great, and 
the expense of the acids, which must always 
bo fresh, is also great. Moreover the fumes 
from the acids are highly noxious. A great 
difficulty exists in keeping the carbon points, 
or electrodes, at the proper distance from 
each other, and in keeping them pointed. 
The light is always liable to disappear in a 
second, not only from this cause, but from 
some unknown failing in the power of the 
battery, which has often puzzled our elec- 
tricians to account for. Professor Way has 
improved upon the charcoal electrodes, by 
substituting a thin thread-like column of 
mercury, which he causes to continue flowing 
from a reservon above to another beneath, 
and when the upper one is empty their 
position is reversed, as with the ordinary egg- 
glass, and when the upper part is refilled the 
light may be continued. This thread of 
mercury falls upon a small cup, which also 
contains mercury. The whole is inclosed in 
a hermetically sealed glass tube, similar in 
size to the ordinary argand chimney. The 
first action of the light is to cover the in- 
terior of the glass with condensed particles 
of mercury, which render the light invisible. 
As the heat increases these fall down into the 
reservoir below*, and the glass becomes clear. 
It frequently happens that at this instant the 
glass cracks from a draught of cold air 
coming in contact with its exterior, or from 
some other cause ; the consequence is, that 
the apartment is instantly filled with the fumes 
of mercury which escape. This, of course, 
is most dangerous. Then, again, the light 
emitted, though the most intense and photo- 
graphically actinic artificial light known, is 


of a tremulous or intermittent character, most 
painful to look upon. 

Another kind of artificial light used for 
photographic purposes, is one patented by 
Moule. It is produced by burning, in an 
inclosed receptacle, a quantity of powder, 
similar to that used for signal lights, and 
called " blue lights.*’ Its colour is not, how- 
ever, blue, but intensely white, and, next to 
the electric-light, it should I think take rank, 
as possessing actinic properties. One of its 
components being arsenic, renders it neces- 
sary to avoid inhaling any fumes arising from 
its combustion. When filled lightly into a 
zinc tube and ignited, it is intensely brilliant, 
and so hot as to melt and destroy the zinc as 
it burns. A portrait may be taken by it with 
an exposure of about twice or three times 
that of diffused daylight, and a piece of blue 
stained glass may with advantage be placed 
between the light and the sitter. There is, 
however, an insuperable objection to this 
light, from the fact that the resulting picture 
perpetuates an unpleasant stare, for the 
following reason : the sitter is focussed by 
gas or other light ; perhaps, to get this cor- 
rectly, it is necessary to bring the light close 
to his face, and trust to chance for the rest ; 
lie is told to sit steady, and the powder or 
composition is lighted ; then he is so suddenly 
o?erpow T ered by the great contrast of light, 
that it is by no means w onderful if his most 
intimate friends fail to trace a resemblance 
between the portrait and the original. 

The lime-light appears, after all has been 
said, to be the only real friend of the pho- 
tographer, in an artificial point of view. It 
is completely under his control, and will no 
doubt shortly be brought before the notice 
of the public in an extremely inexpensive 
form. The age of discovery is said still to be 
in its infancy, and as regards artificial light- 
ing, this has, I think, been plainly deduced in 
the foregoing article. 

S. S. Baxteb. 




Fin. 1, Natural size attached t> Lenina. Pus. 2, Magnified about thirl y diameters, attached to Conferva.*, 
and showing position of smaller ciliary process at a. I'Jfss. *1 and *1, Magnified about 120 diameters, 
showing jaws at b, and at c the pellet in course of formation ; d, tentacular processes, 


MELICEItTA ItINGENS. 


Dueinq tlie last and tlie present season this the same tank, it has not been seen upon the 
beautiful animalcule has been found, in the Vallisneria , the Pvlamogeton dens us, or the 
fresh- water aquarium, attached to many d if- frogbit (ITydrocliaris) . The appearance of 
ferent plants, including the new water-weed the animal to the unassisted eye is shown in 
or water-thyme (Anacharis cilsinastrum), the Fig. 1, as attached to lemna, and in Fig. 2, 
water-vidtet (Ifottonia palustris), the water- as upon conferva), slightly magnified. The 
soldier ( Slratiotes divides), lemnas, conferva*, head is usually pointed downwards, and the 
and some others •, but, although growing in base always fixed to the under side of the 
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leaf. It may easily be mistaken for a piece 
of dead plant; but, when placed under the 
microscope, it will bo seen that the dull 
brown-looking object is a cylindrical case of 
symmetrical form. The case being so pretty, 
let us wait for a sight of its shy little tenant. 
It is easily frightened ; we must not tap on 
the table or microscope stand, or walk heavily 
across the room, or it will hide itself; a 
Cyclops, Daphne, or other large animalcule, 
coming near, will startle it. A little patience 
however, and we shall be rewarded ; unless, 
indeed, we have happened to select an empty 
case, not at all an unfrequent occurrence. 
There it is ! First we see a small white head 
protrude, apimrcntly to ascertain if all be 
safe ; then comes a large gelatinous-looking 
mass (as in Fig. 3), which gradually unfolds, 
forming one of the most wonderful and extra- 
ordinary sights which the microscope can 
reveal. This is attempted to be shown in j 
Fig. 4, but owing to the extremely varied 
movements of the animalcule, it is difficult to 
sketch. It will be seen that, when fully ex- 
panded, there are four lobes fringed with 
cilia, which give the appearance of wheels of 
uuequal size running together; or, perhaps 
moro correctly, of a band or ribbon with 
teeth moving in waving lines. Near the 
larger lobes will be seen a small ciliary pro- | 
cess, the use of which appears to be connected 
with tho construction of the case, as immedi- 
ately below is a small opening, in which 
sometimes may be seen the formation of the 
pellets of which the case is built ; for the 
little creature is its own architect. Particles 
of matter are collected from the water, and, 
as soon as the bead is sufficiently dense, the 
body is bent forward, and the bead or pellet 
is attached instantly and firmly to the wall 
of the case. During the process of forma- 
tion the pellet will be seen revolving, and, 
perhaps, at the same time becoming mixed 
with some kind of glutinous matter. To ob- 
serve this requires close attention, but an 
hour spent in watching this interesting pro- | 


cess will be amply repaid by the pleasure 
afforded to the observer. Tho time occupied 
to form each pellet varies according to the 
abundance of floating matter in the water. 
Two or three pellets may be formed in a few 
minutes, or it may occupy half an hour to 
form a single one; or, indeed, very much 
longer. This process of building will not be 
seen in every specimen, for, of three observed 
during the same evening, one only was thus 
occupied. The cases are slightly tapering in 
shape, and nearly uniform in diameter, having 
about the same number of pellets in the width, 
or, more correctly, in the circumference, and 
the length varies according to the age or the 
industry of the little artificer, the longest 
being about the sixteenth of an inch. The 
case appears to be formed of hexagonal beads, 
but this must arise from pressure, as the form 
of those recently attached is always circular. 
This minute animal is so interesting when 
fully expanded and at work — its motions are 
so wonderful — there is so much to admire 
and observe in it, with the water in its natural 
state, that we are unwilling to disturb it. 
But let us see what will occur if wc mix a 
little colouring matter with the water. Having 
rubbed a small quantity of indigo or carmine 
as fine as possible on a slip o£ glass, the top 
of the live-box must be removed, and a drop 
of the coloured water put in, when it will at 
once spread. The cover of the box must now 
be replaced carefully, so as not to disturb tho 
object it contains; and, after waiting a few 
minutes, it will be ready for our further 
observation. We become moro interested 
than before, and wc now see more distinctly 
the use of the cilia or hairs forming the re- 
volving fringe. The floating matter in the 
water is drawn forward as the little hairs 
lash the fluid in. rapid succession. A dark 
coloured rim is formed just within the line 
of the cilia, and, after making a complete 
circuit, the rejected portions pas# off in a 
straight line, disperse, and are again drawn 
into the vortex ; and this process is continued 
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until we are tired of watching. Some portions 
have passed into the jaws and stomach, others 
have been collected by the smaller ciliary 
process, and form pellets which now border 
the case, and, the matter being more dense, I 
it is easier to watch their formation and use. j 
We are still unwilling to disturb our pet, ! 
hut its prettiness should not attract all our j 
attention. The body is generally protruded 
so as to show the jaws or gizzard, and, with 
a magnifying power of 250 or 300 diameters 
(with oblique illumination, perhaps, with less 
power), the teeth may be seen, and occa- j 
sionally the stomach and other internal parts. 
The writer, on a recent occasion, saw one 
which had left its case, owing to its having j 
become detached in pressing down the top 
of the live-box, and it was curious to notice j 
the extreme sensitiveness of the body. One j 
of the common rotifers was in the water at ! 
the same time, and presently seized the lower j 


part of the Melicerta running over it, very 
much apparently to the discomfort of the 
latter, for it writhed and twisted its tail as 
if suffering great pain, and did not recover 
during the time it was under observation. If 
carefully managed it may be made to leave 
its case by gently pressing the part wdiere it 
is attached to the plant, and, if not iujured, 
it will swim out, using the ciliary processes 
as propellers. There are many other points 
of interest deserving attention, but this notice 
is written chiefly for the purpose of direct- 
ing attention to one of the most curious and 
interesting creatures to he found in water; 
and the writer would recommend those who 
have not seen it to examine all kinds of waler- 
vrecd, and, w lien success has rewarded their 
efforts, he thinks he can promise them a 
greater microscopic treat than they have 
ever before enjoyed. A. B. 


WAYSIDE WEEDS AND THEIR TEACHINGS. 

HANDFUL V. 


Wondrous truths, and. manifold as wondrous, 
(iod hath written in those stars above, 

Hut not less in the bright flow rets under us 
Stands the revelation of his love.” 

Longfellow. 


It is but little in the way of bright colour or 
sweet scent we havo to offer you in this our 
Fifth Handful, and therein lies a difficulty, 
as far as the plan of our lessons on “ Way- 
side Weeds ” is concerned ; for, leaving those 
lessons upon wild flowers known to all, the 
inconspicuous and scentless plants arc but 
little recognized by the inattentive passer-by. 
However, let us try, and do not turn away 
because wo bid you gather unattractive weeds; 
they have only to be looked into and ex- 
amined, *to exhibit that beauty and perfection 
which are never wanting, even in what seem 
to man the lowest works of the Creator. 


Begin with picking one of the common 
dock tribe, the usual, and certainly not hand- 
some, representatives of vegetation which arc 
found most commonly about building rubbish 
and on neglected ground ; add to it one of 
the nettles which usually keep it company, 
and put alongside the nettle, if you can, its 
relative the common hop (Fig. 57), establish- 
ing what seems to you a strange relationship. 
Keeping still to our rubbish-heap, or search- 
ing any roadside, w here weeding is neglected, 
and therefore truly a wayside weed, you 
gather an insignificant-looking little plant 
with stems so weak that they rest much on 
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the ground, and with numerous little pink 
blossoms (Fig. 80) fitting closely into the axils 
of the leaves. This, the common knot-grass, 
has a close family connection with the buck- 
wheats, one of which, having the habits and 
leaves of a convolvulus, you have at Fig. 71. 
These knot-grass, bistort, and buckwheat 
weeds are near relatives of the docks, as you 


no flowers, but never mind that, we shall find 
these for you presently. 

It seems quite a jump from this little 
water-plant to the forest-trees, to the oak, 
the birch, the hazel, and the willow, such a 
jump that all connection seems wanting be- 
tween these and the lowly weeds we have 
! just been directing you to; nevertheless wo 



Fu;. 80. — Blossoms magnified of Common Knot-grass, 
view ; a, pniantli ; h, membrunous brncfs. B, Fri 
o, triple; kKTcb. 0, Styles much magnified. 


will find out on examination ; moreover, their 
little pink flowers are very pretty indeed 
when minutely looked into, and even without 
the magnifier give some amount of lively 
colour to our otherwise sombre handful, 
especially if we gather some of the larger- 
flowered bistort* species. For our next plant 
you probably need not go further than the 
first neglected garden where “weeds do 
grow," for there, or on some neglected bank 
outside the garden, the spurge or euphorbia 
family are most apt to take up tlicir quarters. 
Every school-boy, who has applied their milky 
juice as a cure for his warts, knows the spurges 
(Fig. 81) ; they are curious in their flowering, 
and puzzling enough to an incipient botanist, 
but more of them presently. And now go to 
the runlet or any ditch of clear water, for a 
handful of these very bright green, floating, 
star-like leaves, the water starwort ; you sec 

♦ The knot-grass, bistort, and buckwheat, all 
belong to the same botanical genus, Polygonum. 



Fm. HI, — Petty Spurge, The blossoms arranged in 
umbels. 

shall see, although, confessedly, we liavo 
brought together an apparently heterogeneous 
1 umd ful, and one not quite so attractive to a 
beginner as those we have already passed. 
The trees you must know* well enough, 
even if you never thought of their having 
blossoms, but you must look for their flower- 
ing in spring and early summer. 

But it is time we looked for that character 
in common which connects together plants 
so apparently diverse. We have, you are 
aware, hitherto found the flowers we ex- 
amined, whether many-petaled, or one-piececl 
| blossoms, perfect; that is to say, 'possessing 
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both calyx and corolla, the plants now in your 
hand arc all marked by having incomplete 
flowers ; the calyx and corolla seem merged 
into one, forming what is called the perianth, 
as in the knot-grass (Fig. 80), and in many 
of the division there is not even an attempt 
to develop what we usually consider a flower, 
but as in the hazel, the birch (Fig. 8fl), the 
willow, or the little starwort (Fig. 82), a 
simple scale is all that is left to represent 
the gay corollas and green flower-cups of 
our well-known blossoms. 33y some this 
division of flowering plants is called the 
Apctalous, or petal-wanting, in contradis- 
tinction to the Monopetalous and Polype- 


talous ; by others the families are classed as 
the Monochlamydece, or those with but one 
floral covering. It is not, however, simplicity 
alone which we meet with in some of these 
flowers under notice, but, as in the spurges 
(Fig. 83), extreme peculiarity of structure. 

Now as the compass of our paper will not 
allow of a minute explanation of the structure 
of all the certainly dissimilar plants to which 
it has introduced you, let us take three, at 
first, as unlike as possible, the knot-grass and 
buckwheat (Fig. 80), as most resembling our 
ordinary notions of a flower; the spurge (Figs. 
81, 83) as a specimen of the curious, and the 


starwort (Fig. 82) of the simple ; for all three 
you will need your magnifier. 

As to the first, the knot-grasses or buck- 
wheats, you will find they have a perianth of 
five coloured segments (Fig. 80), doing duty 
for both calyx and corolla, though most re- 
sembling the latter, a definite number of 
stamens, and that the central ovary, at least 
in the common species we have pointed out 
to you, is crowned with three little knobs or 
styles ; and if you examine farther some of 
the blossoms which are more advanced, you 
will see that the ovary thus tipped has de- 
veloped into a three-cornered little fruit, or, 
as a botanist would call it, achene. You re- 
member we told you that the 
docks of the rubbish-heap 
were family connections of 
the buckwheats ; examineboth 
flower and fruit of the former, 
and you will find, with certain 
differences of course, how 
many points they have in 
common. 

Wc turn to our friend 
with the milky juice, the 
dwarf spurge (Figs. 81, 83) ; 
not one of the umbel-bearers 
properly so called, although 
its blossoms are arranged in 
umbels, these same blossoms 
being very odi concerns* 
The illustration (Fig. 83) represents a single 
set of flowers of the dwarf spurge in two 
positions, and magnified of course. You 
observe a set of flowers, not a single flower, 
for that which seems to occupy the position 
of perianth is ranked as the involucre, con- 
taining several barren or stamen flowers (Fig. 
83) , and one fertile or pistil flower, which 
lias its germen crowned with three forked or 
bifid styles, and is conspicuously extruded. 
In addition, however, to the stamens and 
pistils, the involucre contains a set of remark- 
able “horned glands;” the real perianth, 
which might be expected to lie within the 



Flo. — Magnified "View of Barren or Stameniferous Blossoms of 
Common [Starwort,. A : «, leaf, partly embracing the stem ; b, stamen 
with onc-celled outlier ; c, scale which represents the perianth. 
B, anthers, showing star-like arrangement of leaves. 
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involucre, is scarcely, if at all, present, in the 
form of a minute scale. 

Tlie starwort, third in our group (Fig. 
82), is the essence of simplicity ; so much so, 
indeed, that you will find it almost as difli- 



Fio. 8fl. — Magnified Blossoms of IV tty Spurge. A, 
front, view : «, glands of involucre ; b, stamens; 
r, ovary; il pistils. B, side view: «, involucre ; 
b, glands; c, ovary ; d, pistils. 


cult to realize its flower, as you may have 
done in the singularity of the spurge blossom. 
If you examine with your magnifier the axils 
of the starwort leaves, which partly embrace 
the stem, you will soon discover, hut not to- 
gether, either the single stamen or the little 
ovary, with the two wee white bracts at its 
base, which is all this little bright plant has 
to boast of in the way of floral appendage ; 
little enough, but yet the flower is a real 
flower, having its essential organs of repro- 
duction, if not the organs calyx and corolla, 
which, as we have already ex- 
plained in a former lesson, con- 
stitute a perfect flower. 

We might say much more of 
these insignificant flowers which 
go to make up our handful : of 
Fia. 84. ne l'^ c » which, common and 

Jointed elastic despised as it is, has flowers 

WalT'pelli* re P a y examination, and of 
toyy, the wall pellitory, too, a first 
cousin of the nettle, which finds 
root at thobase of old dry walls; the situation, 



the general reddish tinge about it, its incon- 
spicuous flowers, and its loosely hung leaves, 
will tell you the plant, and it is worth a few 
minutes’ examination with the lens to make 
out the beautiful structure of the jointed 
filaments of its stamens (Fig. 84). 

But we have kept these tall trees of the 
greenwood, mentioned before time, waiting 
so long, that we must not Btay longer amid 
the weed class ; real true weeds they are, 
most of them, but with a curious minute 
beauty of their own which well repays exa- 
mination, hut, having shown you the way, 
we leave you to work out your further 
acquaintance with the docks, the nettles, the 
goosefools, and their congeners. And now for 
our trees. We give you our list, and you 
must pick out as many as you know, or as 
many as you can find. Tlio birch, oak, alder, 
poplar, the numerous willows, the hazel, the 
elm, the beech, and the fir, and various others, 
all fall into our category, and are connected 
both with one another, and with the weeds of 
our handful already noticed, for, being dico- 
tyledonous plants, they are destitute of the 
double and complete floral envelopes, such as 
we have hitherto been accustomed to. Some 
of our trees, such as the elm, have their 
flowers so far regular that they have both 
stamens and pistils in the same blossom, but 
in most the stamens and pistils are separated, 
cither on the same or on different plants, and 
in many the flowers, such as they are, cluster 
together in what is called an amentum, or 
catkin, that is, a succession of little blossoms 
surrounding a stem, pendant or otherwise, 
each little blossom being composed of a scale 
with two or more stamens attached. Such 
little scale-formed blossoms we have in 
the case of the common willow, and the 
birch has a very similar arrangement. In 
the hazel, the catkin of male flowers, the 
“ pussy-cat's tails” of our early days, are very 
conspicuous ; but not so the pistil-bearing 
flowers, which indeed few know but those 
who have had a botanical introduction to 
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them, for the large stamcniferous catkin, 
shaking out its showers of golden yellow 
pollen in early spring, quite eclipses the little 
bud-liko fertile blossoms, which you will 
find not far from their moro conspicuous 
mates, albeit you 
K would scarcely dis- 

¥\ r, \ tinguish them from 

mg 1 j I buds, but for the 

vl protrusion from 

their extremi- 
■ tics of a num- 

Fig. 85. -Single Blossoms of |^ cr 0 f brilliant 
Willow; a, pistil-bearing, 
or fertile blossom, with red filaments ; 
scale ; b , stamen-bearing, or these aro the 
barren blossom, with scale. g ^yj eg an( j 

within the little bud lies the ovaries, 
which, in due time, become the dus- 
ters of autumn ; the ovary expanding 
into the nut, and the scales of the } 
bud into what people call the husk, / / 
but a botanist the involucre. The oak, 7 
too, has its barren and deciduous , or L?~ 
quickly-falling stameniferous catkins, \ 
but its fertile flowers are solitary within Z 
a cup-shaped scale, or rather aggregation 2 
of scales, which at length become the ^ 
u acorn cups” of fairy lore. 

Lastly, we have mentioned the fir. 

It, too, has its barren catkins, but 
the fruit, as all know, is in the fir 
cone, which generally we see when it has 
dropped seedless and dry from the tree ; the 
ovules, the seeds, which lay naked at the 
base of the nerve in the dry cone, open scales, 
having disappeared, wings and all. The 
naked seeds of the firs or pines, that is, 
seeds without proper pistils, their many 
cotyledonary, or seed-leaves, in contradis- 
tinction to the two seed-leaves of the 


our woodland trees, wo come to an end of 
the first great division of the vegetable king- 
dom, that which includes plants with two 
seed-lobes, or leaves, or cotyledons, hence 
named the dicotyledons, which have netted, 

; veined leaves, and which also growing 
I by the deposit of annual rings of wood 
| on the outer circle of their stems, beneath 
the bark, have likewise the name of ex- 
ogens. After our next lesson on stems and 



Fig. 8G. — Catkin Blossom of Common liirch. 

roots, we reach the second great division of 
plants, the monocotyledons or endogenR, and 
get again amidst gay colours and handsome 
flowers. 

Sfenceb Thomson, M.D. 


The Inquiries of Messes. Sullivant 


plants hitherto examined, place this pine 
tribe by themselves, even were there not other 
distinctive characters in leaf, wood, etc. ; and 
these, however, are not for our beginners to 
enter into. 

With the simple incomplete flowers of 


and Wobmley show that lines on Nobcrt's 
test-plate cannot be separated by the modern 
objective if closer togetner than ^^th of an 
inch; Amphipleura pellucida has no true 
striee ; Diatoms of the same species are very 
uniform in their markings. 
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FEES H- WATER POLYPS. 


Th® fresh-water polyps exhibit one of tlic 
simplest and most elegant forms of animal 
life, and from the facility with which two of 
the commoner species can be procured, and 
their ability to live in confinement, their pe- 
culiarities are easily observed. To obtain a 
supply, all that is necessary is to collect a 
handful of duckweed and other water-plants, 
from still, clear ponds, or slow streams. Tho 
plants should be put in bottles of clean water, 
placed in a light situation, and if polyps 
are present they will be discovered, in the 
course of a few hours, adhering to the sides 
of the vessel, and slowly swinging their arms 
in search of prey. They may be found at 
all seasons, even under ice in a sharp winter, 
and Bliould be associated with water-fleas 
( Entomostraca ), or other small creatures, upon 
which they feed, 

Tho fundamental idea of a fresh-water 
polyp is that of a gelatinous tube, capable of 
contraction, dilatation, and great change of 
shape, terminating in a mouth surrounded 
by tentacles, varying in number, according 
to the species and the individual, from six to 
twelve. A good-sized Hydra (vulgaris or 
viridis) measures, when expanded, about half 
an inch. 

On the discovery of such a creature, it 
should be carefully removed, by means of 
the dipping- tube, to one of tlie glass cells 
described in page 311 of the first volume of 
this work, and viewed, with a low power, 
either as an opaque or transparent object. 
It will most probably be the common polyp 
(Hydra vulgaris), or the green polyp (Hydra 
viridis ), of which descriptions are given by 
Dr. Deakin at page 3, vol. ii., and to which 
we refer the reader for the illustration of 
points not referred to in this paper. 

To distinguish the species is not difficult. 
The first named will exhibit tints of orange- 


brown or yellowish-red, and the tentacles will 
be about the length of the body; the second 
is of a beautiful apple-green, with tentacles 
shorter than the body. There is also a brown 
hydra (H. fused), less often found, and which 
is readily distinguished from the common 
polyp by the extreme prolongation of tho 
tentacles, and also a rare green one (II. at~ 
ienuata), with the body attenuated below, 
and the tentacles palo and larger than those 
of the green polyp. 

On being placed in tho cell, tho polyp 
soon makes himself at homo, fastens his tail 
to the glass, and stretches himself about in all 
directions, as shown in the annexed sketches, 
which represent the various shapes suc- 
cessively assumed by a Hydra viridis while 
under examination (Fig. 1). The ordinary 



movements are those of lazy, graceful enjoy- 
ment; but if one of the feelers happens to 
touch any small animal suitable for food, a 
sudden development of energy is observed; 
the prey is strongly grasped by all the ten- 
tacles, and passed through the mouth to the 
Btomach, where the process of digestion may 
be seen to go on. 

The structure of polyps has been much 
discussed, and it is easy to fancy, as early 
observers did, that their bodies consist of 
two or three layers or coats. The prevailing 
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opinion, however, coincides with that o 
Eckcr, that the animal is composed of the 
substance which Dujardin names sarcodc, 
and which is an elementary form of the albu- 
minoid material of which the higher animals 
arc chiefly made up. The uniformity of the 
structure of polyps is shown by the readi- 
ness with which one part performs the func- 
tions of another, and by the slight incon- 
venience which the creatures experience from 
being cut in pieces. If turned inside out, 
that which was stomach makes a very good 
outside coat, -and that which was outside 
coat digests its dinner as well as the original 
stomach. Each piece is capable of growing 
into a new polyp, and a portion of one may 
be successfully grafted into the body of 
another. 

Thus, with the exception of the curious 
stinging organs — which we shall presently 
describe — the Hydra exhibits no localization 
of function in special structures, which is 
the characteristic of higher creatures ; but 
its whole mass is alike capable of manifest- 
ing irritability and contractility, and of car- 
rying on the process of digestion by secre- 
ting a kind of gastric juice, and absorbing 
and assimilating the solution that is formed. 
Many physiologists would deny to the polyp 
any kind of consciousness ; but, notwith- 
standing their arguments, it is not unreason- 
able to believe that it derives, in a humble 
way, some pleasure from its possession of an 
elementary form of animal life. At any rate, 
its movements are readily associated with 
tho idea of happiness, and they have more 
purpose in their appearance than those of 
the diatoms, or other acknowledged mem- 
bers of the vegetable world. An Italian 
philosopher imagined that they could “feci 
light and without accepting this phrase in 
a strictly scientific sense — in which it is cer- 
tainly untrue — we may fancy that they have 
their share of pleasant sensations when sun- 
shine illuminates the world. 

Sometimes the polyps seem voracious, 


and at others they play with the creatures 
that come within range of their tentacles, 
without making any serious efforts to de- 
vour them. A curious scene of this kind 
was witnessed by the writer in February, 
with a specimen of the Hydra viridis , which 
was placed in a cell under the microscope, 
together with some small Entomostracans.* 




Fia. 2. — A, Cant hoc amptua minutus ; B, Chydorua apha • 
ricua ; C and I), Capsules and poison-thread of 
polyp; E, Trichodina pediculua , side view and 
under view ; E, Kerona polyporum, — Microg. Diet . 


While leisurely swinging its feelers about, 
one of them came into contact with a lively 
little creature, Canthocamptus minutus , of 
which a sketch is appended (Fig. 2). The 

* Entomo3traca are small Crustacea, very various 
in form, and extremely common in ponds and ditches. 
Their shells are, for the most part, so transparent as 
to exhibit their internal s'ructure, and the motions of 
a rudimentary heart. Their movements are easily ob- 
served in the glass-cell, but their structure is best 
shown in the live-box, taking ears to press the cover 
down so ee to confine without injuring them. 
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Canthocamptus— a female with eggs, carried 
in a club-shaped mass under the abdomen — 
seemed paralyzed, but the Hydra did not at- 
tempt to convey her to its mouth. After a 
little while a fellow-prisoner in the cell, a 
round, merry little Entomostracan, called 
Chydorus spkcsricus, came to the rescue of 
Canthocamptus, tugging it lustily by the tail. 
This roused the latter to malce some effort, 
and, with the aid of her friend Chydorus she 
speedily effected her escape. It would be 
easy from this incident to make a pretty 
story of the loves of the Entomostracan s, 
but we have to do with facts only, and can- 
not affirm that we witnessed any passages 
of affection after the rescue had taken 
place. 

If Canthocamptus had been a sensible 
creature, she would have acquired wisdom by 


side, he permitted her to depart undigested 
and in peace. 

The stinging organa of the Hydra bear a 
close resemblance to those which Mr. Gosse 
detected in the sea anemonies, and which are 
elaborately described in his work on those 
creatures. The best way to see them is to 
squeeze a small polyp, or the tentacles of a 
larger one, in a compressorium, or live-box, 
when a number of capsules, under a power 
of 400 or 500 diameters, will be readily seen, 
from which long and extremely fine threads 
are emitted.* 

Some writers have denied the stinging 
function of these capsules and missile-threads 
or wires, but a perusal of the facts and 
reasons adduced by Mr. Gosse, in the work 
just mentioned, leaves no doubt on the sub- 
ject, so far as regards anemonies and medusa), 



experience; but far from this — she bad 
scarcely regained her liberty, when she was 
caught again through humping against the 
tentacles of her foe. This time she was volun- 
tarily released by her captor, and, strange to 
say, her second adventure made no more im- 
pression than the first. When the polyp 
caught her for the third time, her last mo- 
ments seemed to have arrived ; but either her 
enemy was not hungry, or she was not the 
dainty dish that he desired, and after tossing 
her about in a playful manner from side to 


and makes the case of the polyp much more 
clear. 

The sketches (Fig. 2, c and n) show the 
polyp capsules with tho spines and missile 
filament protruded, and also with the spines 
and filament inclosed and at rest. The 
authors of the “ Micrographic Dictionary” 
consider that when the filament is in the 

* The beginner may he reminded, that as these 
threads are exceedingly slender and transparent, they 
require careful illumination. A strong blaze of direct 
light renders them invisible, 
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capsule, the spines are directed forward and 
in close contact, and that by suddenly jerk- 
ing backward and reversing their position, 
the filament is thrown out. They confess, 
however, that they have not been able to 
witness the process, nor have we been more 
successful; but we were fortunate in finding 
a small worm, very common in pond-water, 
pierced with the weapons to the very hilt. 
The worm in question is shown in Pig. 3. 
It was attached to the tentacles of a Hydra 
vividis, and when released by pressure of the 
live-box, was found as represented, and to all 
appearance dead. 

It is possible that the spines may serve 
some purpose in the ejoction of the filaments • 
but they can scarcely do all the work, and 
Mr. Gosse thought ho discovered evidence 
that the equally slender stinging threads of 
the anemonies are hollow tubes, which, when 
at rest, aro inverted like the finger of a glove 
turned outside in, and are thrust out by the 
pressure of a suddenly injected fluid. Eut, 
whatever may be the precise mode by which 
the weapons are darted forth, they possess 
considerable powers of penetration, and the 
injury they produce cannot bo accounted for 
upon mechanical principles ; they evidently 
convey a poison into the wound, but concern- 
ing its nature little or nothing is known. 

The Hydra population is maintained by 
two processes: the formation of a kind of 
egg in the substance of the lower part of 
the body, and still more commonly by the 
growth of a young polyp like a branch from 
an old one. 

Fig. 4 represents a Hydra viridis with a 
baby almost as large as itself, and also with a 
small knob or bud in process of development 
into a similar offspring. After a time the 
young polyps separate from the maternal 
establishment, and set up housekeeping for 
themselves. 

If the polyps are allowed to get sick 
through impurity of the water, they become 
infested with parasitic infusoria, the Kerona 


polyporum and the Tricliodina pediculus 
(Fig. 2, e and r), and, as the authors of the 
“Micrographic Dictionary” observe, “it is 
curious to see these creatures running about 
the tentacles, and neither afraid of nor injured 



l’ic. 4 .— Hydra viruli* with developed young one, and 
hud beginning to sprout. 

by the formidable weapons with which those 
organs are armed, from which it would 
appear that they have a friendly office to 
perform,” 

Heeby J. Slack, F.G.S. 


n t / //? 
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THE LABOUR OF THE SUNBEAMS. 

— # — 


To an intelligent mind there are few objects 
more suggestive of thought than a vivarium. 
It is a little world in which wo can study 
the processes which keep the life of the great 
world alive. Take, for example, a fresh-water 
vivarium. Disporting themselves in the 
water are fish of varied hue and symmetry ; 
water-snails crawl lazily over the sides and 
miniature rocks beneath, and growing vigor- 
ously from the mud and sand at the bottom, 
is the pretty Yallisneria spiralis , sending out 
its long thin leaves through the vessel. The 
social economy of the little world is this : 
The snails live on the decayed leaves ; tho 
fishes live on the young of the snails ; and 
both disengage oxygen from the water and 
give off carbonic acid — a compound of oxygen 
and carbon, the staple of their food. The 
water would, therefore, soon be deprived of 
its oxygen, and impregnated with a gas 
obnoxious to life ; but watch the leaves of 
iho Yallisneria, especially on a bright sunny 
day, and you will see minute bubbles of 
oxygen passing of from every pore ; the plant 
is aerating the water, and feeding itself on 
the carbon. The oxygen goes direct to the 
gills of the fish, the carbon returns indirectly 
to its stomach in the form of tho young of 
the snail. Such are the links in the golden 
chain, tho “wheels within wheels,” which 
maintain the magnificent progress of the 
chariot of life. 

Animal life was compared to a flame long 
before the discoveries of science proved that 
this was no mere poetic fancy. There is a 
process of combustion advancing within ns ; 
our food is the fuel, and our breath the 
draught, w T hich nourishes the flame. Left 
to itself life burns low, and ultimately dies 
out. Regularly replenished and constantly 
tended, it supplies those vital energies which 


distinguish the animal from the vegetable. 
A scanty or inappropriate diet produces 
weaknoss, a generous abundant diet pro- 
duces strength. Life, therefore, is rather a 
dispenser than a producer of force — tho great 
steward of energies drawn from without. 
When we move a log or an arm we use. 
only tho common mechanical arrangement 
of bands and pulleys, by which we would 
communicate a similar motion to a piece of 
dead matter; and, as we can trace tho 
motion of tho straps and wheels of a factory 
to the chemical action going on in the furnace 
beneath the boiler, so we can see the origin 
of the force which moves the bands and 
pulleys of the animal machine, in the chemical 
action to which the food is subjected.* Now, 
since a substance which has been burned 
cannot be burned again, it follows that, with- 
out some regenerative process, animal food 
would all be de-energized, all vital chemical 
force would be exhausted; thero would bo 
nothing to eat. All the carbon, hydrogen, 
and other elements, would be already in com- 
bination ; tlieir energy transformed partly to 
heat, partly to electricity, partly to work 
done, pyramids raised, cities built, railways 
and roads made, and other remains of the 
handicraft of a race exterminated for want 
of sustenance. We have described the 
beautiful device by which such a catastrophe 
is averted — the wondrous cycle of animal 
and vegetable life: the vegetable fixed and 
passive, the animal locomotive and active; 
the vegetable ^burning, the animal burn- 
ing; the vegetable producing, the animal 
consuming, organic substances. Nor is the 
growth of the forest-tree essentially different 
from that of the esculent which is eaten by 

* See article Vital Dynamitic by the writer in 
“ Nicholl’a Cyclopedia of the Fhyiical Sciences. 1 ' 
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man and other animals. Whether it be “ the 
tallest pine,” to which Milton likens the 
spear of Satan, 

“Hewn on Norwegian liills to be the mast 
Of some great Ammiral, " 

or the herbs cropped by the browsing herd, 
the great bulk of their substance, and cer- 
tainly all but a fraction of what is available 
for food or fuel, is obtained by decomposition 
of the products of combustion imbibed from 
earth and air. Let us get a clear idea of the 
nature of this decomposition. Suppose two 
particles, say of oxygen and carbon, lying 
side by side, and kept there by an attractive 
affinity. Suppose they are pulled asunder 
against this attraction, and then left free to 
fly together again, and give up the energy 
of their impingement as heat. It is evident 
that force must bo expended in pulling the 
particles asunder ; and that it must equal the 
force with which they again collapse. Such 
is the process which we have called wwburn- 
ing. The energy of carbon, hydrogen, and 
oxygen is returned ; or, in other words, energy 
has been spent in separating these elements. 
Energy of what P 

We have seen the leaves of the Vallis- 
neria giving off their bubbles of oxygen in 
the sunlight. This is the process of vegetable 
respiration , the reverse of animal, proved 
by the experiments of Priestly, Ingenhouz, 
Saussure, and others, to be dependent on 
light. A plant does not commence this pro- 
cess until it reaches above ground. Its 
activity ebbs with the departing light, and 
flows with the returning day. All through 
the day chlorophyll, the colouring matter of 
plants, is being deposited, and woody tissue 
compacted, while oxygen flows off* into the 
air. Night brings repose to the vegetable 
as well as to the animal world. No tissue is 
formed, no oxygen is given off, no carbonic 
acid is absorbed from the air, and that which 
is imbibed by the roots passes off from the 
leaves unchanged. Sunlight is, then, the 
chief agent in vegetation. What is sunlight P 


It is a mechanical state of the circumambient 
atmosphere — a propagation from the peren- 
nial light-spring in the sun of inconceivably 
minute wavelets. Sunlight has Jong been 
known to possess three properties — an illumi- 
nating, a heating, and a chemical. If we 
catch a beam of light upon a prism, it will 
bo found to resolve itself into elements, in 
each of which all these properties are found 
in some degree; but in each, one predominates 
so far over the other two, that we speak of 
the light-giving, the heating, and the actinic 
or chemical rays. Still all are mechanical 
states of matter, and their several effects are 
energetic, the effects of force, and subject 
to the established laws of force. The period 
of vibration of the wavelets, or the number 
per second, determines the nature of the 
effect ; the heating power increases, and the 
chemical power diminishes as the period of 
vibration becomes longer, and tho gradation 
in period between the two extremes deter- 
mines the colour, from red the longest, to 
violet the shortest. Whatever physical 
change is produced by a body in motion, 
in virtue of its motion, is produced at the 
expense of that motion. Whatever, there- 
fore, the manner in which sunlight acts, it 
ceases to exist as sunlight, and assumes some 
other form; that of tho physical change 
effected. It may be vibratory motion in 
the retina of the eye, the “ shivering motion 
called heat,” in bodies animate and inanimate, 
energy restored to decomposed chemical 
elements, or any of the many changes, direct 
and indirect, wrought by this wondrous agent 
in the universe. When we decompose water, 
i\e., separate oxygen and hydrogen by force 
of electricity, we exchange electric power for 
the tendency of the gases to unite, or their 
affinity, and this tendency is satisfied by 
applying a light to the gaseous mixture. 
An explosion ensues. Wo get water as before; 
but, besides, heat, the equivalent of this 
affinity, or, what is the same, of the electricity. 
So the force of the small fraotion of the in- 
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finitesimal light- wavelets, which originate in 
the sun, is made latent in the affinities of 
oxygen, hydrogen, and carbon, separated in 
the leaves of plants. When these reunite, in 
the consumption of fuel or food, we get carbonic 
acid and water as before; but, besides, heat, 
or electric or muscular force, the equivalent 
of th* light-power expended. Only a small 
portion of the solar rays ever reach this 
earth, and, of that small portion, a mere 
fraction is thus economized. 

It is evident that if we could discover 
how much heat the vegetation on a certain 
space of land would yield when burned, and 
how much sunlight fell upon that space 
during the growth of the vegetation, then 
we might actually find what proportion was 
expended in growth. Professor Thomson, of 
Glasgow, has employed these data, and finds 
that “probably a good deal more than -j^th 
of the solar heat which falls on growing 
plants” becomes latent by tlioir growth. 
We have said that energy of sunlight be- 
comes latent in the growth of plants, hut 
sunlight is itself energy, and apart from 
energy has no existence.* Sunlight, there- 
fore, is stored up in plants, and since all our 
food is ultimately vegetable, it is this sun- 
light which glows in our bodies and forms 
our strength. “ Hence/ 1 in the jocular words 
of Helmholtz, “we are all in point of no- 
bility not behind the race of the great 
Emperor of China, who heretofore claimed 
to himself the sole honour of being child of 
the sun.” 

True science is the discovery of relations, 
of generalities ; and the perfection of science 
is “ knowing even as also we are known.” 
The threads of discovery, unravelled with 
patience and painstaking, are so many clues 
leading to a knowledge of the workings of 
the first cause. When we have compre- 

T • “ The value of a cubic mile of sunlight ” has been 
calculated by Professor Thomson. It is 12,050 foot- 
pounds, or the work of one-horse power for twenty 
seconds, 


hended such a relation as that between sun- 
light and growth and life, the joy of knowing 
cannot exclude a pervading sense of awe, as 
if we were on the threshold of the holy of 
holies, and felt the near presence of God, 
whose being is the law of the universe. The 
more we know, tho more cordial and con- 
stant ought to be our worship. Tho ox 
browses the pasture, and basks unthinkingly 
in the sunlight ; hut our intelligence demands 
that wo should bead with thoughts the sun- 
beam, and regard the hand that holds this 
golden cup daily to the lips of creation. 

Some plants will grow in the air, without 
communication with the soil. Tho substance 
of such is fixed air and latent light alone. 
But by far the majority of vegetables “cast 
anchor” in the Bolid earth, and lay it also 
under contribution. Still the vital relation 
of all to the sun is the same. Raleigh apos- 
trophizes flowers as 

“ You honours of the flowery meads ; 

You pretty daughters of the earth and sun.” 

The giants of the forest, “the builder oak” 
and his stately compeers, are their Bons. 
What a perpetual benefaction ! High up on 
tho verge of the Alpine snows are the 
“ rosy fingers” of the day busy fashioning the 
hardy lichen ; lower down clouding the rifted 
precipices with the darkness of the pine. 
They spread over our English downs and 
Scotch hillsides the green carpet, velvet-soft 
and diapered with daisies ; deck shrines to 
beauty, offering up the incense of flowers in 
secret nooks, a sudden joy to the devious 
wanderer. Lovingly they drape hoary trees 
with green garniture ; hang torn banners of 
ivy from old castle-walls, and muffle with 
moss the footing of the waters. But still 
more of poetry belongs to the tender offices 
of a younger sun. 

One day, Stephenson, the engineer, said 
to Buckland, the geologist, as a train passed, 
leaving a trail of steam in the air, “Now, 
Buckland, I have a poser for youP Can 
you tell n^e what is tho power that is driving 
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that train P” Buckland guessed first that it 
was one of Stephenson’s “ big engines then 
that it was “a canny Newcastle driver.” 
“What do you say to the light of the sun? * 
said the engineer. “It is nothing else. It 
is light bottled up in the earth for tens of 
thousands of years, absorbed by vegetables, 
being necessary for the condensation of car- 
bon in another form ; and now, after being 
buried in the eartli for long ages in fields of 
coal, that latent light is again brought forth 
and, liberated, made to work as in ’the loco- 
motive for great human purposes.”* 

As everybody knows, coal was not cre- 
ated as it now exists. It grew. Every par- 
ticle was aggregated from earth and air by 
the help of an antediluvian sun. How docs 
this widen our ideas of the designs of Om- 
niscience ! The coal-measures were a pledge, 
deep laid in the foundations of the earth, for 
the appearance of man. Unless viewed as a 
provision for man, they are meaningless and 
purposeless — the tomb of a useless creation. 
But it would seem that the coal foretold not 
the coming merely of man, but his advance 
in civilization to a height for which the 
energies of the world coeval with him are 
not sufficient. They are not equal to the 
necessities of his moral and intellectual pro- 
gress and social comfort. A sparso rural 
population may supply their animal wants, 
their food and fire, from the produce of the 
fields ; but as they increase in numbers, and 
especially when largo cities begin to rise, the 
timber must be cleared from the soil to 
admit of the growth of grain. So that in 
the more northern temperate regions, at any 
rate, a country where nothing but wood or 
peat is burned, cannot be thickly peopled, 
nor be very highly civilized. The want of a 
cheap and abundant light also seriously 
affects the economy of time. Wo cannot 
convey sunlight along our streets, into ware- 
houses, and studies, and lecture- hal Is ; but 
here is its essence, so to speak, prepared in 
* u Story of the Life of George Stephenson,” p. 327. 


the laboratory of Nature, and laid up in store 
for our use. Then in its relations to iron 
and steam, coal appears as the great modern 
agent in social progress. Commerce and 
manufactures have reached au extent and 
complexity otherwise unattainable. The ba- 
lance of trade is maintained with greater 
delicacy by rapidity of conveyance. By the 
cheap and ready transport of large bodies of 
the community to all parts of our own and 
other countries, local and national prejudices 
are wearing out, government is more under 
the influence of popular opinion, and the 
value of life is increased. We may, in short, 
say that in the use of coal we have the dis- 
tinctive character of modern as compared 
with ancient civilization. It is more diffused 
and more comfortable. It is popular, not so 
narrow-minded ; does not classify mankind 
into Greeks and “ Barbarians.” 

The development of mineral wealth to the 
extent which these benefits imply, demands 
certain physical and moral qualities in the 
people to whose country it is native. These 
are, great strength of muscle and of will, 
hardihood and perseverance, qualities which 
do not exist but in the temperate regions of 
the globe. Here, also, wo find foresight. 
There are no great coal-fields within the 
tropics. The most extensive, in proportion 
to area, are in Groat Britain ; the most ex- 
tensive, absolutely, in America. The coal 
grew in a damp, enervating atmosphere, in- 
compatible with bodily vigour; but the 
climate is changed before man is introduced, 
and the northmen come down strong-limbed 
and strong-brained. 

Such arc some of the correlations of facts 
in creation. Nothing stands alone. Even 
the springing of a blade of grass depends on 
the stability of grand cosmical laws. Nothing 
is mean— the mightiest ministers to the 
weakest. May we rot draw a lesson from 
God’s doings in the physical world, and 
apply it to the moral P We see that the 
earth has been the scene of phenomena 
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which pointed through ages of futurity for 
their reason and use. Ought we not to be- 
lieve that the perplexities of the moral world 
hasten onward through the years to a full 
solution P 

I seem to bo carried back to an earth 
that was, to years, far, far “ beyond the 
flood.” The landscape is flat and marshy, 
scarce raised above the level of the sluggish 
rivers and the aggressive sea. But it is 
crowded with a vegetation luxuriant and 
gigantic. We see the exaggerated forms of 
species familiar to us in their present minia- 
ture state — towering tree-ferns, and club- 
mosses, and thickets of horse-tails, inter- 
mingled with growths to which wo can find 
no analogy in the existing flora — trees with 
stems carved, like the pillars of the temple, 
with “ knops and flowers,” or bristling, “ like 
the fretful porcupine," from root to summit 
with spear-shaped leaves. Insects of various 
form spread their gauze wings in the sun, 
and flit about in the forest solitudes. The 
scaly armour of predaceous fishes sparkles 
momentarily on the surface of the water, 
and beings of anomalous shape crawl on the 
plashy shore : amphibious creatures, best 
suited for such an age. The atmosphere is 


dark and noxious to human life, but through 
all the clouds and steamy vapours a brilliant 
sun beams, and nurtures the rank vegetation 
with floods of refreshing light. I can fancy 
one of those wise men with whom we some- 
times meet, w ho are constantly throwing out 
suggestions to the. All-wise, who think He 
might govern tho universe a great deal 
hotter than He docs — I can fancy him say- 
ing, “For what end this waste of growth, 
this expenditure of ways and means on an 
uncouth vegetation P Why pour out this 
sunlight on such a dark, disagreeable earth P 
Is it all for the sake of a few fishes, and in- 
sects, and crawling creatures P” Let the in- 
quirer, “ wise before the time,” wait. Leave 
the carboniferous earth to tremble and shiver 
with frequent earthquakes, and sink with 
layer after layer of vegetation. Let strata 
of rock be deposited, and hill and valley be 
formed over it; and ages of animal life, 
crowned with man, succeed. Now, find the 
answer in our coal-fields, and the myriad 
forms of industry which they originate. Tho 
lost sunlight of an unpeopled earth lights 
us, warms us, and works for us with the 
sunshine of to-day. 

Glasgow. .1 as. B. Bussell. 


THE LACE-LEAF PLANT. (Ouvirandrafenistralis). 
— * — 


It is not alone to professional collectors, 
men who risk life and limb to increase our 
luxuries, that we are indebted for the novel- 
ties which from year to year are added to 
the much-prized ornaments of our gardens. 
Merchants and seamen, who trade with distant 
ports, often bring back with them the seeds 
or roots of some plant whose beauty has ex- 
cited their admiration. Soldiers, even amid 
the excitement of war, find time to admire 
the flowers which spring up around them. 
As a proof of this we may point to many a 


Crimean iris, now blooming in English soil, 
which was gathered by the side of those fatal 
trenches. To those pioneers who aro the 
first to push forward into the great blanks 
upon the map of the world, and who, like 
Livingstone, find a luxuriant vegetation where 
all had been supposed to be a barren desert, 
we owe many an interesting plant. And 
many of our choicest vegetable gems have 
been sent home by those devoted missionaries 
who have carried “ the glad tidings of great 
joy ” into lands far distant and but little 


v /S/9 



BECBEATIVE SCIENCE. 


61 


known. It is to a man of this latter class, 
tlie Rev. W. Ellis, the author of “Three 
Visits to Madagascar,” one of the most in- 
teresting and instruetiro narratives of travel 
which has been published of late years, that 
we are indebted for that greatest of all vege- 
table wonders, the “ lace-leaf plant,” as well 
as for An gr (EC urn sesquipedale , the largest 
flowered of all the orchids, and many other 
novelties of great beauty. 

Mr. Ellis did what all travellers should 
do before setting out upon their journeyings ; 
he inquired of scientific men what objects of 
interest he should search for, and the lace- 
leaf plant was specially pointed out to him 
by Dr. Lindley and others. Accordingly he 
took with him a drawing of it of the natural 
size, and, as soon aB he could conveniently 


Mr, Ellis himself tell us that “ this plant 
is not only extremely curious, but also very 
valuable to the natives, who, at certain 
seasons of the year, collect it as an article 
of food ; the fleshy root, when cooked, yield- 
ing a farinaceous substance resembling the 
yam. Hence its native name, Ouviran-dramj 
| literally, yam of the water ; ouvi, in the 
Madagasy and Polynesian languages, signi- 
fying yam ; and rano , in the former and some 
of the latter, signifying water.” 

The root or rhizome of Poiamogeton 
nalans , an allied plant, by no means rare in 
the rivers of this country, in like manner 
furnishes an article of food to the natives of 
Siberia. 

The Ouvirandra is, as we have already 
stated, an aquatic plant; its leaves are entirely 



The Plant submerged. 


do so, he Bhowed it to one of the natives, 
who immediately recognized the plant. But 
still there were difficulties in the way ; the 
Ouvirandra is an aquatic plant, the streams 
were swollen to an unusual height by the 
heavy rains, and crocodiles were plentiful. 
But this persevering traveller was not to be 
daunted by trifles ; he succeeded in procuring 
several plants, which he brought to the Mau- 
ritius, where it was cultivated for a season, and 
afterwards in glass jars of water to England. 
He presented plants of it to the Botanic Gar- 
dens at Kew and Eegent’s Park, and other 
gardens of note, where so great a rarity was 
carefully tended and sedulously increased. 


submerged, and only the flower-scape appears 
above the surface. The great peculiarity of 
the plant consists in the highly curious 
structure of its leaves, which are perfect 
natural skeletons ; in the adult and normal 
state of the plant there is no parenchyma 
connecting the veins, they are simply a net- 
work of green threads, consequently the leaf 
is pliant and flexible as a feather, and waves 
about most gracefully if the water be dis- 
turbed. The leaves are about a foot or 
fifteen inches long, and two inches wide in 
the broadest part ; about twelve or fourteen 
nerves run from the base of the leaf, gradually 
expand, and then converge again towards the 
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apex, bo as to form a lengthened oral shape. 
These are connected by thinner veins running 
at right angles to the others. The leaves 
are supported on footstalks of greater or less 
length, according to the depth of the water ; 
for they naturally float in a horizontal posi- 
tion just below the surface. The individual 



flowers are very minute, white or pale green 
in colour, and thickly clustering on a forked 
spike. The whole habit and appearance of 
the plant greatly resembles that deliciously 
scented old Cape aquatic, Aponogeton dis - 
tacky on, with its leaves skeletonized. The 


Ouvirandra should be cultivated in a broad 
shallow vessel of rain water. It appears to 
like a good strong yellow loam, better than 
any other kind of soil ; it certainly will not 
succeed in peat, and if vegetable matter be 
mixed with the soil it is apt to discolour the 
water. The plant is seen to much greater 
advantage if the surface of the soil be covered 
with finely broken fragments of spar, quartz, 
or any other white stone. The water should 
be kept at a temperature of from 75° to 80* 
in summer, and in winter, when the plant 
will be at rest, 10’ lower. The plant should 
receive all the sunshine our dull climate 
affords. Seeds ripened in this country vege- 
tate freely, but are very subject to dwindle 
away and die, if shaded too much, or the 
weather be cloudy. Until the leaves have 
attained a length of three or four inches they 
do not show any symptoms of becoming 
skeletonized, and the intervals between the 
veins are filled with parenchyma, as in ordi- 
nary plants. Ouvirandra fenistralis suc- 
ceeds so well in the aquarium at Kew, that 
during the last summer the leaves touched 
all round the side of a circular tank four and 
a half feet in diameter. 

Among the plants of Ouvirandra fenis • 
traits , brought back by Mr. Ellis on a subse- 
quent visit to Madagascar, there was one 
piece with longer, narrower leaves, the net- 
work of which was, as" it were, made up of 
stronger coarser threads. In 1858 this plant 
flowered in the nursery garden of Mr. Jack- 
son, at Kingston-on-Thames, and proved to 
be a distinct species, Ouvirandra bernieriana . 
It is distinguished from the other plant, not 
only by the difference in the leaves, but by 
the flowers being of a rosy tint, and the 
flower-stem bearing three or five, instead of 
two branches ; the scape is also swollen to- 
wards the upper end. This is a much rarer 
plant in this country than Ouvirandra fenis- 
tralis. They will both succeed under the same 
treatment. C. W. Cbockeb, 

Royal Botanic Gardens , Kew. 
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AURORA BOREALIS SEEN AT THE BEESTON OBSERVATORY, 

MARCH 9th, 1861. 

Thb Aurora borealis of this evening 1ms not j strong, steady, dazzling white light, broadest 
been surpassed in magnificence and brilliancy at the apex, and apparently rolling round 
for some years. The* milk-white arch was upon itself with great rapidity, with a short, 
delicately beautiful beyond description. In tremulous, vibratory, and undulatory motion. 
1841, on the 22nd of March, Professor Phil- Almost stationary. The stars were not 
lips, at York, and Professor Stevelley, at dimmed by it, and those of the 3rd and 4th 
Belfast, saw a similar arch, and one less beau- magnitudes were visible through it. J upiter, 
tiful was sjaefi at the Highfield House Obser- on the contrary, was very sensibly dimmed 
vatory on the 3rd of December, 1845. by it, and at times a burr was formed round 

Throughout the evening there was an this planet. At lOh. 18m. the arch passed 
aurojal glare, which increased in intensity through the following stars : — Commencing 
until from 9 till 11 p.m. The sky was a at Orion’s belt (those three stars being 20' 
blaze of various coloured beams, coruscations, within the arch), it passed through Procyon, 
and arches. There was a low arch in the Jupiter, and Arcturus, and extended 15* 
north, a red arch reaching to the altitude of below the latter star. The arch varied in 
Polaris, and a colourless arch south of the brightness. At lOh. 32m. there was a bending 
zenith. It was a broad band of soft, calm, of the arch about J upiter, and between lOh. 
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20m. and the time of its disappearance, the 
arch split almost longitudinally several times, 
both in the N.E. and in the extreme W., and 
reunited. 

This Aurora was well seen by Sir John 
Hersehel at Hawk hurst, by M. Amyot at 
Diss, and by several other good observers, 
and, therefore, some vuluable information 
will be obtained. With regard to the height 
of the colourless areh above the earth, owing 
to its position, a small error of observation 
will make a grave error in the calculations ; 
never theless, hopes are entertained that a 
close approximation to the true height above 
the earth will be obtained. A rough cal- 
culation gives the height at from 82 to 8G 
miles. E. J. Lowe. 


METEOROLOGY OF MAY. 

FROM OBSERVATIONS AT IITGHFriiLD HOUSE OBSERVATORY. 
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peralure being from 48*5° in 1850 to 00*0' iu 1S4N — n 
difference of 11*5°. The lowest means occurred in 
IBM), 185:1, 1854, 1855, and 1850, and the highest in 
1810, 1847, 1848, and 1800. 

The mean temperature for May, for the last fifty 
years, is 531°, or <)*3 3 higher than that of the past 
fifteen years. It was as high as 60 0® in 1848, and as 
low as 48 5° in 1846, thus the highest and lowest 
means during the past fifty yearshave occurred within 


tho last thirteen years. The mean temperature of 
May is 5*8° higher than that of April. 

The mean temperature of the dew-point for the last 
fourteen years, for May, is 44*7 5 , the range being from 
40*,T in 1855 audOHP in 1847 — a difference of 10*7°. Jn 
18(8 the mean temperature of the dew-point was 10*0 * 
below the temperature of the air, and in 1860 only 
4*8’ below that of the air, the mean difference of the 
last fourteen years being 8*1°. 

The mean pressure of the last fifteen years, for 
May, is 20*700 inches at the height of 171 feet 
above the mean sea-level, ranging between 20*040 inches 
in 185 1, and 20*002 inches in 1818 — a difference of 0*322 
of an inch (or three-tenths of an inch). To reduce 
these readings to the mean sea-level, it is necessary. to 
odd 0*187 of an inch, when the mean temperature of 
the air is as low as 48*5 *, as in 1850; and 0*183 of an 
inch when it is as high as 00’, as in 1848. On 
applying this correction, the mean pressure of May, 
of the last fifteen years, when reduced to the sea-level, 
is 20*051 inches. 

The. mean amount of cloud, for May, of the 
last fifteen years is 0*0 (or under seven-tenths of 
tin whole sky) ; the amount being as much as 8*1 in 
1853. and as little as 4*4 in 1848 — a difference of 3*7 
(or above a third of the whole sky). 

The mean number of rainy days, for May, of 
the last fifteen years is 14, ranging between 7 in 1840, 
1 8 18 f and 1853, and 21 in 1850 — a difference of 14 
days. Tin* years of hut little rain are 1840, 1848,1851, 

1853, and 1850; and of much rain 1847, 1840, 1850, 

1854, J855, 1850, and 1800. E. J. Lowe. 


ASTRONOMICAL OBSERVATIONS 
FOR MAY, 1861. 

The Sun is in the constellation of Taurus until the 
21st., when he passes into that of Gemini. He rises 
in London on the 1st at 4h. 34m., on the 10th at 4h. 
lSm., on the 20th at 4h. 4m., and on the 31st at 
oh. 52m. ; setting on the 1st at 7h. 21m., on the 10th 
at 7h. 35m., on the 20th at 7h. 50m., and on the 31st 
at 8h. 5m. He is above the horizon in London on the 
1st, 1 111. 47m., and on the last day I Oh. 13m. 

The. Sun rises at Edinburgh on the 10th at 3h. 
50m., on the 20th at 31i. 41m., and on the 27th at 3h. 
30m.; setting on tho lltli at 7h. 56m., on the 21st at 
81i. 15m., and on the 28th at 8h. 26m. 

The Sun rises nt Dublin on the 7th at 4h 15m., 
on the 18th at 3h. 58m., and on the 25th at 8h. 47m. ; 
setting on the 8th at 7h. 30m., aud on the 10th at 
7h, 58m. 

Day breaks in London on the. 4th at lh. 54m., on 
the 1 4th at, lh. 12m., and on the 20th at 12h. 40m. 

Twilight ends on the 5th at JOh. 0m., on the 15th 
at lOh. 48ra., and on the 25th there is no real night. 

The Sun is on the meridian in London on the 1st 
at llh. 50m. 56s.; on the 15th at llh. 50m. 7 b., and 
on the 31st at llh. 57m. 22s. 

The equation of time is on the 1st, 3m. 4s. Bub« 
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tractive (or after the Sun) ; on the 15th 3m. 53s., and 
on the 31st 2m. 36s. 

The Moon is new on the 9th at llh. 8m. p.m. 

Full Moon on the 21th at Oh. 6m. a.m. 

She is at her greatest distance from the earth on 
the 7tli, and nearest to the earth on the 22ud. 

Mercury is a morning star, and will bo seen at the 
beginning of the month ; situated in Pisces at the 
beginning, and in Taurus at the close of the month. 
He rises on the 1st at 41i. (ini. a.m., on the Kith at 
31i. 51m. a.m., and on the 31st at lh. 17m. a.m. ; setting 
on the 1st at 5h. 18m. p.m., on llio Kith at 7h. 7m. 
p.m M and on the 31st at Ok. 13m. p.m. 

Venus is unfavourably situated for observation, 
being at her greatest distance from the earth. She is 
in Aries at the commencement of the month, and in 
Taurus at the close. She rises on the 1st at 4h. 30m. 
a.m., and on the 31st at 4h. 7m. a.m. ; setting on the 
1st at 71i. 4m. p.m., and on the 31st at8h. 33m. p.m. 

Mars is becoming faint. He is in Taurus at the 
commencement, and in Gemini at tho close of the 
month. Rising on the 1st at Oh. 11m. a.m., and on the 
31st at 5h. 36m. a.m. ; B itting on the 1st at lOh. 53m. 
p.m., and on the 31st at 10k. 22m. p.m. 

Jupiter is in the constellation of Leo, and is a 
brilliant object in the evening. He rises oil the 1st 
at llh. 12m. a.m., on the Kith at l»h. KJm. a.m., and 
on the 31st at 9h. 29m. a.m.; setting on the 1st 
at 2h. 18m. a.m., on the 16th at Hi. 21m. a.m., and on 
the 31st at 12h. 27m. a.m. 

Saturn is also in the constellation of Leo, and 
favourably situated for observation during the evening. 
He rises on the 1st at l2h. 35m. p.m., on the 16th ut 
llh. 37m. a.ni., and on the 31st at 10h. 11m. a.m.; 
setting on the 1st at 2h. 55m. a.m., on the lGlh at 
lh. 55m. a.m., and on the 3 1st at J 2h. 57m. a.m. 

Uranus is in Taurus, and very near Venus on the 
evening of the 28th. Rising on the 1st at 5k. 51m. 
a.m., and on the 31st at 3h. 5 Sin. a.m; setting on the 
1st at lOh. 3m. p.m., and on the 31st at 8h. 12m. p.m. 

Diameter of the Planets : — .Jupiter 33*8" on the 
1st, and 33'4" on the 25th. Venus 9 - 6" throughout 
the month. Mercury 5*7" on the 1st, and 5*0" on 
the 23th. Mars 4*0" on the 1st, and 3 8" on the 25th. 

Occultation of Stars by the Moon : — On the 17th, 
No. 16 Sextantis (6th magnitude ) disappears at lOh. 
33m. p.m. On the 18th, p. 3 Leonis(tith magnitude) 
disappears at llh. 50m. p.m., and reappears at 12h. 
41m. a.m. On the 1 9th R.A.C. 1006 (Gth magnitude) 
disappears at 8k. 53m. p.m., and reappears at 10h. 3m. 
p.m. On the 23rd R.A.C. 5197 (6th magnitude) 
disappears at 8h.20m. p.m., and reappears at 9h. 14m. 
p.m. On the 24th No. 3 Scorpii (Gth magnitude) 
disappears at 12k. 4lm. a.m., and reappears at lh. 
30m. a.m. 

Eclipses of Jupiter’s Satellites : — On the 2nd, at 
121i. 56m. 34s. a.m., 2nd moon reappears. On the 
Oth, at 9b. 18m. 21s. p.m., 1st moon reappears. On the 
13th, at llh. 13m. 25s. p.m., 1st moon reappears. On 
the 26th, at lOh. 2m. 17s. p.m., 2nd moon reappears, 
On the 29th, at 9h, 32m. 25s. p^n., 1st moon reappears. 

E. J. Lowe. 


THE MICROSCOPIC OBSERVER. 
MAY. 

» 

Aphides. — What a pressure of painful reminiscences, 
what a cloud of forebodings come over the mind of 
the gardener at the mention of this tribe of rapacious 
plant-destroyers. The locust is a harmless creature 
compared with the aphis ; all the blights, mildews, and 
visitations of east winds are as nothing to the ravages 
during a few days of a sudden visitation of plant-lice. 
To the microscopist there is no more entertaining 
subject than the history of these creatures, and their 
curious methods of reproduction. With a Coddington 
lens to assist in collecting species, a garden will fur- 
nish an endless succession of studies for the micro- 
scope, from the fat Aphis rota crowding the young 
shoots of the “ budding rose,” to the myriads of negro 
aphides that encrust the stems of the garden bean, 
the peach, and the cherry. The aphis belongs to the 
order Ilemiptcra, and the characters are as follow 
Rostrum of four joints, perpendicular or indexed; 
labrurn long and pointed ; antennee setaceous or fili- 
form, 5-7 jointed, third joint longest; ocelli three; 
eyes entire, prominent ; thorax oval ; abdomen short 
and convex, soft, with elongated tubercle on each side, 
near tho extremity. Wings four, anterior largest ; 
legs long and slender; tarsi two-jointed. The anterior 
wings are a good and distinct study for the deter- 
mination of the subcostal nerve and branches to the 
posterior margin, and the stigma in which it termi- 
nates. There is scarcely any plant but is some time 
or other visited and preyed upon by some species of 
aphis, and many plants have their own particular 
species from which they are scarcely ever free. Their 
manner of feeding may be observed by means of the 
Coddington. It will be seen that with the rostrum 
Hie tissues are pierced, and that by lateral movements 
the wound is enlarged to causes ready flow of the sap, 
which is abstracted by suction ; hence their appear- 
ance on young shoots chiefly, or on the mature growth 
only of such plants as do not form a hard cuticle. The 
tubercles at the extremity of the abdomen are gene- 
rally regarded as excretory ducts, which exude a sac- 
charine fluid, but opinions are not unanimous on 
this point. It is certain, however, that aphides pro- 
duce large quantities of saccharine exudation, and 
that this is the origin of honey-dew. Wherever ants 
are seen running to and upon wall-trees and roses, the 
observer may be sure that there are colonies of aphides 
not far off. G ardeners usually consider hymenopterous 
insects as natural enemies of the aphis, and as largely 
aiding in keeping down their numbers; but this we ore 
sure is a mistake. No hymenopterous insect ever 
destroys or checks the spread of aphids; they simply 
resort to their feeding'-grounds to obtain the saccharine 
excretion, not to molest or destroy them. Their real 
enemies are coccinella, tiae larvce of tyrphvs , the 
smaller ichneumonida and chalcidides* In West- 
wood's Introduction and K&ltenbach’s Monogram, 
“ Der Pflanzenlause,” are the beet lists of genera and 
species, to which reference must be made for the eba- 
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racters of the kinds collected. The aphides of the 
turnip, hop, bean, rose, oak, and apple are all distinct, 
and represent very fairly the several divisions of this 
destructive family, Friosomx lanigeri is tlio “ Ame- 
rican Blight” of gardens ; the abdomen is -without 
tubercles ; ontenmo short and threadlike ; the whole 
body covered with a wliito cottony down, secreted by 
roundish warts Bet. in rows upon the back. This 
destructive and stubborn pest is a really beautiful 
subject for microscopic examination, and should be 
sought in the winged and apterous state. The males 
are always winged ; the females only occasionally so. 
Aphis ros<s, the terror of the rose-grower, is a very 
elegant and finely-formed aphis. It varies in colour 
with the colour of the shoot on which it is feeding, 
green on a green shoot, red on a red one. By a little 
careful manipulation in the preservation of a colony 
indoors under a hell-glass, the whole life-history of 
this curious creature may be studied in detail, from 
the changing of the skin to the apparent spontaneous 
reproduction, on which so much has been said and 
written. This is the species on which Reaumur 
founded his curious calculation, that one female may 
be the progenitor, during five successive generations, of 
not fewer than five million individuals. The micro- 
ecopist will also do well to look for Laehnus qucrcus , 
which is common in oak woods, in the fissures of the 
old trees. It is a large species, with an immense 
rostrum. Laehnus pinicola may bn found on the 
young shoots of coniferous trees at this time of year 
most abundantly. The aphis of the elm, Tctraneura 
ulmi , causes the formation of the small, gall-like ex- 
crescences seen on the leaves of elms, in which it 
takes up its residence, and abstracts the juices to an 
extent that sometimes visibly checks the seasonal 
growth of the tree. It is a pretty, brown-bodied 
aphis, with broad, well developed wings. Forda for • 
micaria is a green aphis, with oval abdomen, short 
antenna, found on the roots of grasses. This is the 
aphis specially cared for by the ants, which collect 
them about the vicinity of their nests, and tend them 
with great care, for the sake of their saccharine 
excretions; they arc, par excellence , tlio “ants’ cows” 
of Huber, and other observers. On the reproduction 
of aphides, Professor Huxley has furnished the most 
reliable and recent memoirs, the result of long and 
patient observation, as well as of direct experiment. 
As at this season observations may be commenced 
with a view to test, during the course of the summer, 
the conclusions hitherto accepted, we cannot do better 
than condense the results of Professor Huxley’s 
resumi It was between the years 1740 and 1750, 
in fact, that Bonnet, acting upon the suggestion of 
the illustrious Reaumur, isolated an aphis imme- 
diately after its birth, and proved to demonstration 
that not only was it capable of spontaneously bringing 
forth numerous living young, but that these and their 
descendants, to the ninth generation, preserved a 
similar faculty. Observations so very remarkable 
were not likely to pass unheeded, but, notwithstanding 
the careful sifting which they have received, Bonnet’s 
results have never been questioned. On the con- 


trary, not only have Lyonnet, De Geer, Kyber, Duvau, 
and others, borne ample testimony to their accuracy, 
but it has been shown that, under favourable con- 
ditions of temperature and food, there is, practically, 
no limit to this power of a sexual multiplication, or, as 
it lias been conveniently termed, “ ogamogenesis.” 
Thus Kyber bred theviviparous Aphis diant hi and 
Aphis rasa for three years in uninterrupted succession ; 
and the mules, and true oviparous females, of tlio A . 
dianthi have never yet been met with. The current 
notion that there is a fixed number of broods, “ nine 
or eleven,” is based on a mistake. As, under mode- 
rately favourable conditions, an aphis comes to matu- 
rity in about a fortnight, and as each aphis is known 
to be capable of producing a hundred young, the num- 
ber of the progeny which may eventually result even 
from a single aphis, during the six or seven warm 
months of the year, is easily calculated. M. Tougard’s 
estimate, adopted and acknowledged by Morren, and 
copied from him by others, gives the number of the 
tenth brood as one quintillion. Supposing the weight 
of each aphis to be no more than 1000th part of a 
grain, the mass of living matter in this brood would 
exceed that in the most thickly-populated countries in 
the world. The agamogenetic broods are either winged 
or wingless. The winged forms at times riae into the 
air, and are carried away by the wind in clouds; and 
these migrating hordes have been supposed to be males 
and females, swarming like the ants and bees. During 
tiie summer months, it is unusual to meet other than 
viviparous aphides, whether winged or wingless ; but 
ordinarily, on the approach of cold weather, or even 
during warm weather, if the supplies of food fall 
short, the viviparous aphides produce forms which are 
no longer viviparous, hut are males and oviparous 
females. The former are sometimes winged, some- 
times wingless. The latter, with a single doubtful 
exception, are always wingless. The oviparous females 
lay their eggs, and then, like the males, die. It com- 
monly happens also that the viviparous aphides die, 
and then the eggs are left as the sole representatives 
of the species ; but, in mild winters, many of the vivi- 
parous aphides merely fall into a state of stupor, and 
hybemate, to reawake with the returning warmth of 
spring. At the same time the eggs are hatched, and 
give rise to viviparous aphides, which run through the 
same course as before. The species aphis, therefore, 
is fully manifested, not in any one being or animated 
form, but by a cycle of Buch, consisting of, 1st, the 
egg; 2nd, an indefinite succession of viviparous 
aphides; 3rd, males and females eventually produced 
by these, and giving rise to the egg again. 

Out door STVDiES.~~Hemerobius perla, the beau- 
tiful lace-winged fly, may be expected as soon as the 
weather is warm and settled. It is an insect of some 
importance, inasmuch as its larvae are among the most 
active destroyers of aphides. The fly is an elegant 
and lively creature of but a few days' duration. It 
may be easily recognized by its unique character ; the 
four lace-like wings, fringed with greenish hairs— the 
slender thorax, tbe long antenna, the delicate green 
of the abdomen, and the sparkle of the eyes bright as 
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burnished gold. Here is a fine subject for microscopic 
study. In the wings the circulation is beautifully 
exhibited, and the markings of these gauze-like ap- 
pendages form a geometric pattern wonderfully sym- 
metrical and complete. In the veins of the wings 
may be traced the trachea. Another enemy of the 
aphis is the Syrphua, a two-winged fly, strongly resem- 
bling at a casual glance the honey-bee. Though this 
fly does not offer points for observation in any way 
unique, the larvte are interesting. These are of a 
tapering form, capable of contracting or extending 
their bodies in length, and the head is armed with 
three prongs like a trident, with which they transfix 
their prey; this apparatus does not require a very 
high power for its delineation. The species of (iyrinua 
recently described by Mr. Samuelson, may now be 
found in plenty on the margins of ponds and still 
streams. Many of the Lepidoptera are now plentiful, 
and as the season progresses a constant succession of 
species will be presented. The feathers of the wings 
ore among the best of all subjects for the practice of 
beginners. When the feathers are brushed away, the 
wing of a butterfly will resemble those of the 11 erne- 
robius , a network of ribs connected by a delicate 
transparent and elastic membrane. The ribs arc 
hollowed, by which contrivance a wing, though broad 
and extended, still retains its lightness, and on the 
membrane rows of dots are seen, where the scales 
were attached to its surface. Papilio archippus lias the 
scales regularly disposed like a series of escutcheons, 
and where the scales are recurved the stigmata are 
triangular. The breadth of the stigmata is the six- 
teen hundred and fiftieth part of an inch, and the 
width of the scales the two hundred and fiftieth of an 
inch. In Lrpiama aaccharina, the scales of which arc 
used as test-objects, there are two distinct sets of 
scales, one set arranged in rows, and the other cf a 
different shape, arc inserted between and over the 
former, so as to fasten them firmly in their places. 
Lycenia argue , a beautiful blue butterfly, has on the 
under side of the wings scales resembling battledores, 
with strings of beads running lengthwise over the 
surface parallel to each other. On the wing of a silk- 
worm moth, Leuwenlioeck counted over 200,000 
scales ; in the Atlas moth, which measures nearly a 
foot acrosB the wings, the number is almost beyond 
estimation. The scales of the Death’s-head Moth 
are as curious as any other subject in this depart- 
ment of Microscopic Observation. We may remind 
our readers that now the vegetable kingdom offers an 
endless variety of subjects in pollen cells, incipient 
ovaries, hairs, glands, crystals, spiral fibres, ete., and 
the commonest wayside weed has lessons as profound 
in the economics of its structure as the rarest and 
most noble of floral productions. 

Spring -Clip for Microscopic Purposes.—' The 
above is a diagram of a spring-clip for holding micro- 
scopic objects during preparation. It is formed of a 
piece of brass wire, a b, and a piece of mahogany, 
about three and a-half by one and a-half inches. The 
wire is bent into a spiral at a, and the end is inserted 
into the wood; the other part of the wire is bent into 


an arch, so as to allow the end, n, to fall perpendicu- 
larly upon the wood, as is shown in the drawing. D 
is the slide. It is so simple that any one may make a 
dozen in an hour or two, and at a cost not much 



exceeding sixpence. The end, n, may be fitted with a 
piece of India-rubber or cork, to prevent its injuring 
the cover-glass. 


jSlr jVfoteworthy’s Corner. 


Hare Siiei.i.s. — Although shells are not a fancy of 
mine, 1 have been very mueh interested with Mr. 
Woodward's article in Recreative Science. My object 
in writing to you now is to mention another “ curiosity 
in shells.” lu June, IWiO, a certain ship was wrecked 
in the Red Sea, and a great quantity of the passengers’ 
baggage was recovered. One of the passengers, a 
Mr. C., from Madras, asked me most particularly 
whether two shells had been found. On opening one 
of the packages we found the shells. They were in 
shape somewhat like Conus erdo nulli — a kind that I 
have, often seen at the docks, lie took one in each 
hand, and said, “ One of these shells is not worth a 
penny, and the other I gave twenty guineas for.” At 
a casual gluuce they appeared alike. lie explained 
that one was a king shell, as it is called by the natives ; 
the didereneo was that it was a reverie shell to the 
other ; that is, they formed a pair. If you notice, all 
the drawings in Recreative Science show the mouth 
in the right hand side, in this shell the mouth was in 
the left. The owner of the shells said that only one 
or two of these shells had been found before, the last 
about fifty years ago ; that the natives held them in 
great veneration, and the ones previously found had 
been embellished with jewels, and used to decorate 
the high temples. He intended to have his one 
jewelled, and expected to obtain a very large sum for 
it on his return to Madras. — C. X). T. 


The Cuckoo and its Egos. — The question of 
the “Cuckoo and its Eggs” involves several very 
curious points, which have been investigated by 
German ornithologists. There seems to be no doubt 
that each cuckoo lays several eggs, though seldom, it 
would appear, more than one in the same nest. The 
variations of colour presented by the eggs of the 
cuckoo are very extraordinary, seeming generally to 
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mimic those of other birds, among whose eggs they 
are deposited. Thus they are sometimes marked like 
those of the wagtail, sometimes speckled like a mea- 
dow pipit’s, and occasionally of a pure pale greenish 
blue, like a hedge-sparrow’s. There can be little 
doubt that this is intended to deceive the foster parent 
of the young cuckoo, and it also seems as if the 
same female always laid eggs of the same colour, 
and hence instinctively deposited them in the nests 
of the same species. Only when it cannot, find a nest 
of this species does it impose the care of its young 
upon another, which explains the occasional excep- 
tions to the general rule given above. It also seems 
as if the egg were always previously laid on the 
ground and deposited in the nest by the mouth. 
Female) cuckoos have been shot with an egg half- 
swallowed, and lienee the old superstition that the 
cuckoo laid its egg through its mouth. Where the 
egg has to be laid in a very small nest, which the 
cuckoo’s weight would break down, or in one in a hole 
where it could not enter, this would he a necessary 
precaution ; but it appears to be adopted in other cases, 
as, when the nest is on the ground, of course very 
few birds would be able to take their egg in their 
mouth, but the cuckoo’s gape is rather wide, and the 
egg extraordinarily small for the size of the bird. 
Those who wish for detailed information on these 
points will find some interesting investigations in 
a German ornithological periodical, “ Naumannia,” 
edited by E. Baldamus, for JR03, p. 1307. To be had 
in London of Williams and Norgate. 

Habits or this Lapwing and the Hedgehog. — 
Mr. Martin, in his interesting description of the 
Kiwi, in the first volume, p. 41, of Recreative 
Science, doubts the alleged liabit of the bird of 
stamping on the ground to disturb the worms, in order 
to seize them when they make their appearance ; and 
he adds, “ a similar habit has been attributed to our 
lapwing, but no oue who has studied the economy of 
this lightly-tripping bird can, upon consideration, be- 
lieve that the stamping powers of its feet are bo 
energetic as to disturb the worm in its retreat.” 1 
have for some years kept lapwings in my walled gar- 
den, and have very tuequentlt seen them stamp 
the greensward, opposite my dining-room window, 
especially after rain, and pick up worms, disturbed in 
their retreat by the stamping powers of this lightly- 
tripping bird. I have kept in the same garden with 
the lapwings two hedgehogs for the destruction of 
slugs, beetles, etc. Two broods of young ducks being 
at the same time put under coops in the garden, I 
observed every morning their number was reduced, 
which I attributed to rats. One morning my servant 
happening to go very early in the morning to feed the 
ducks, observed one of the hedgehogs with a young 
duck in his mouth. He did not relinquish bis prey, 
but rolled himself up, retaining the duck in his mouth. 
I mention this fact because 1 have read of hedgehogs 
being very inuocent animals, living chiefly upon 
insects, slugs, worms, etc. On the contrary, they are 
very destructive of the young broods of pheasants, 
partridges, etc., end all gamekeepers endeavour to 


exterminate them. They are accused, I think erro- 
neously, of sucking cows of their milk. They are 
certainly very fond of milk, with which I was in the 
habit of feeding them. My hedgehogs would, soon 
after dark at night, scratch at my dining-room window, 
which was level with the ground, and which I there- 
upon opened, placing in the room a plate of milk for 
ray friends. They would boldly enter the room, lap 
up the milk, and then, afLer making a few circuits of 
the room in search of insects, would retire into the 
garden. They feed only during the night. 1 always 
could find them in the daytime, but any one un- 
acquainted with their habits would have had great 
difficulty in discovering their whereabouts, for they 
always ensconced themselves amongst the trees in the 
shrubbery, and covered themselves entirely with dry 
leaves several inches in thickness. You may depend 
upon the truth of what I state, which I could sub- 
stantiate by a host of witnesses. — Taos. Selby, 
Bouloyne-tur-Mer . 

Got/d and Silver Plate Marks. — Mr. Noteworthy 
is asked by a connoisseur of plate and jewels for a 
key to ascertain the dates of plate by the marks. As 
the information may be of general interest, he has 
much pleasure in giving the following particulars, 
which he may be able to add to at a future time : — 
London bears a Leopard’s Head, a Lion passant, and 
a Queen’s Head ; Sheffield bears a Crown, and K, 
18, *32; Birmingham hears an Anchor; Newcastle bears 
Three Castles (one upon two) ; Exeter bears a Castle 
and Queen’s Head; Edinburgh bearB a Queen’s Head, 
Lion, and Thistle ; Glasgow bears a Tree, with Bell 
and Salmon; Ireland bears a Harp. In London, the 
assay year commences on the iJOth May, and the date 
marks are continued regularly with twenty letters of 
the alphabet, using in succession, Roman capitals, 
Roman smalls, and old English capitals. The series of 
London date marks, commencing May 30, 1796, are 
as follow A to IT from 30th May, 1796, to 29th May, 
1816; a to u from 30th May, 1816* to 29th May, 1886; 
% to & from 30th May, 1836, to 29th May, 1856; 
(l from 30th May, 1856, to 29th May, 1876. 

New Planets. — Information has been received of 
the discovery of a new minor planet (03) by M. 
Annibal de Gasparis, at Naples, on February 10, 1861. 
The following was its then position ; — 

M.M.T. RA. Heel. 

Feb. 10, . 14h. 33ra. 18s... llh. 11m. 42s... +5° 18' 49" 
Jts daily motion in R.A. is about 42s. ; in declination 
very small. Another new minor planet (64) was dis- 
covered by M. Tempel, at Marseilles, on March 4. It 
has been named Angelina. Its position was as follows : — 

M M.T. lb A. Deed. 

March 4. .14h. 40m. . .12h. 3m. 56s.. .2° 5' 26" 

Its daily motion in R.A. is about 45s. ; in declination, 
about 4' 8". A second new planet (60) was discovered 
by M. Tempel on March 9. Its position was as fol- 
lows ; — 

M.M.T. R.A; Deck 

March 9 . . llh. 24m. . . 12h. 6m. 19s. . .+P 1' 46" 

G. F. Cbaxsx**,. 
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Fig. 1. — Nest of Tree Wasp, British Museum. A, entrance ; I>, hexagonal cells. 

WASPS. 


The history of bees has been so often writ- 
ten, and has afforded so much entertainment 
to the public, that I think the history of 
wasps cannot fail to be interesting. Most 
persons have no desire to learn anything 
about wasps, and are quite contented to think 
them vexatious little insects, who destroy 
fruit and sting without provocation. With- 
out wasting time at present in refuting these 
calumnies, I must merely beg the reader to 
peruse the following pages with candour and 
attention. But before I commence, it is 
necessary to state that we shall frequently 
differ from the received accounts, which 
abound in false facts and crude conclusions, 
and that my remarks in the present pages 
are confined to the Vespa vulgaris, or com- 
mon wasp. I should also add that all the 
facts I relate I have myself observed. 


There are three kinds of wasps in every 
hive — females, males, and neuters ; or, accord- 
ing to the more common classification, queens, 
drones, and workers. The female alone, like 
the female of most wild bees, lives through 
the winter. Late in the autumn, after she 
has become fertile, she bides in some 
warm place, either in the thatch of a cottage 
or in decayed wood. There she sleeps all the 
winter. She does not awake till the latter 
end of spring, when the warm suns of April 
call her and other slumbering insects from a 
torpid repose. Her first object is to find a 
suitable place for constructing her nest. It 
is a curious fact, and one that has not been 
before noticed, that the wasp always builds 
her nest beside that of the wild bee. I have 
never, out of the hundreds of wasps* nests I 
have seen, found an exception to this rule. 
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The great object of the queen is to discover 
a bee’s nest, which at this season of the year, 
when it only consists of one bee, is no easy 
thing to do. Most writers have supposed 
that the deserted hole of a mole or field 
mouse was the object of her search, but we 
see the error of such an assumption. Of 
course, if the hole of the field mouse or mole 
happen to be near the bee’s nest, the wasp 
will have no objection to appropriating it for 
her use. This discovery of wasps generally 
building beside bees explains satisfactorily 
why wasps in spring appear to take so much 
trouble in selecting a suitable place, and why 
the places when chosen arc so dissimilar. 
Sometimes wasps are found in woods, some- 
times in mossy ditches, and before I made 
this discovery I was at a loss to fiud by what 
rule the localities for their colonics were 
chosen. 

As soon as a suitable place is selected, 
the queen, alone and unaccompanied by any 
followers whatever, commences to build. She 
constructs two or three cells. In those she 
lays a few eggs. In the space of a fortnight 
the young wasps, which at this season arc 
always workers, arc hatched, and these im- 
mediately lend their assistance to cnlargo the 
nest and feed the young. But before we 
proceed it will be necessary to say how the 
queen constructs her original cells, to explain 
the material of which the cells arc made, to 
show how the neBt is enlarged, and to give a 
detailed account of the food both of the 
young and of the old. 

The principal food of the wasp is com- 
posed of animal substance, and this is proba- 
bly the reason why he is so ferocious. He 
banquets on the secretions of some animals, 
and on the bodies of others. He is the 
terror of lessor insects, who fly tremblingly 
from his presence. In the earlier part of the 
year, whilst the colony is in its most flourish- 
ing condition, wasps live entirely on animal 
food, but in the latter and warmer months 
they consume considerable quantities of fruit. 


And this has brought the wasps into un- 
merited odium among persons who will not 
reflect, or who perhaps are ignorant, that 
were it not for the wasps four times as much 
fruit would be consumed by flies. Any ob- 
servant gardener will always admit that flies 
are more destructive than wasps. It appears, 
then, that wasps, instead of being our enemies, 
are in reality our benefactors, that they rid 
us from swarms of little insects, which with 
all our skill we never could destroy, and that 
instead of consuming they preserve for us 
the mellow and delicious fruits of summer. 
But to return to what I was saying about 
their food. I have frequently observed, 
about four or five in the morning, that the 
leaves of beech and other timber-trees lite- 
rally swarm with wasps, who arc probably 
collecting the secretions which numerous 
insects have dropped there on the previous 
day. When wasps begin to cat fruit and to 
collect sweets, they lose all their former fe- 
rocity and energy. I cannot say whether 
the loss of their energy and ferocity urges 
them to cat fruit, or whether the eating of 
fruit deprives them of their energies. The 
young arc fed by a juice which the wasp 
discharges from its mouth like the pigeon. 

The nest of the wasp is constructed in a 
most curious and ingenious manner. It is 
surrounded by a shell. This shell or cover- 
ing presents the appearance of cockle shells 
joined together. When the wasps find it 
necessary to enlarge their nest they build 
new cockle shells outside and cut away the 
inside. This is admirably contrived to ex- 
clude damp, which is most destructive, and 
to use as little material as possible. The 
tree wasp, I may observe, does not make 
cockle shells. The covering of his nest is 
formed by laying successive layers of paper 
over each other ; but, as my remarks in these 
few pages are confined to the ground wasp, 
I shall say no more about the tree wasp. 

It now remains for me to describe the 
material of which cells are made. The fibrous 
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Fjo.2. — Exterior of Nest- of Com 
moil Wasp. A, entrance ; It, 
place of exit. 


part of dried wood is wliat is used for this 
purpose. These fibres being moistened with 
a kind of gluey juice which the wasp emits, 
are spread out into layers, and then fashioned 

into the re- 
quired shape. 
Tho juice used 
for this purpose 
is collected, I 
fancy, from the 
buds of fir- 
trees. Groves 
of young fir- 
trees invari- 
ably swarm with 
wasps during 
the building 
season, and I 
dare say that 
they are pro- 
curing some 
kind of resin- 
ous substance from the young buds. I know 
nothing of chemistry, but if some one would 
take the trouble of analyzing the cells of the 
wasp, he could 
immediately de- 
cide the point. 

Wasps fre- 
quently build in 
decayed stumps, 
in order, as it is 
vulgarly suppos- 
ed, to procure 
rotten wood 
without much 
labour. If the 
reader recollect 
what was men- 
tioned before, 
he will at once 
perceive the er- 
roneousness of this doctrine ; and, besides, 
the wood in rotten stumps being damp is un* 
suited to tbeir purposes. The real reason of 
this building in rotten stumps is because the 



Fj<j. — Interior of Nest of Com- 
mon Wasp, showing horizontal 
combs of hexagonal cells. 


bumble-bee is peculiarly fond of such places, 
since sho can easily burrow in them. The 
ir asp cuts the dried fibrous part of the wood 
of palings or posts ; a load is procured in 
about ten minutes. When a wasp has ob- 
tained as much as he can conveniently carry, 
he Hies in a direct line to his nest. One of 
the best ways of discovering a wasp's nest is 
to follow with your eyes a wasp returning 
home laden with wood, since ho flies both 
straightly and slowly. Then, if you go to the 
place where the wasp became invisible, and 
w ait until you see another flying in the same 
direction, you will very soon find the nest. I 
used to bo so skilful in finding nests that I 
frequently found four in an hour, For the 
purpose of watching the wasp, it will be wise 
to observe him, if you can, flying along a grove 
or across some dark object, as he is of a light 
colour, and will then be easily seen. It re- 
quires considerable practice to know when a 
w T a8p is going or returning from his nest. In 
returning their flight is always slow and 
steady, whereas when leaving their hive they 
fly fast and uncertainly. An experienced eye 
can always tell the difference. 

3 once had the pleasure of seeing a w r asp’s 
nest in its earliest stage ; it was about the 
size of a blackbirds egg. I n it there were 
two or three rude cells. The w r asp always 
commences to build from the top, and builds 
downwards. Most persons know how the tree 
wasps attach their nest to a branch, and 
accordingly they will easily understand how 
it is that the ground wasp in a similar w^ay 
attaches his to a fibre. The nest of a ground 
w asp is suspended in a w T ay precisely similar 
to that of the tree w r asp. Moreover, in no 
point does it touch the surrounding earth ; 
thus it is, iu a great measure, free from 
damp. 

Unless a wasp has a fibre, or something to 
which he can fasten liis nest, he will not 
build. This I proved by some interesting 
experiments which I shall relate hereafter. 
The combs inside are fastened together by 
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strong pillars, of which most of my readers 
have probably seen engravings in entomolo- 
gical books. 

We have now seen how the wasp chooses 
the site for his city, what materials he em- 
ploys, what is his food, how he works ; and 
we shall now describe the rapid progress of 
the colony in size and prosperity. Towards 
the end of June a wasp’s nest is still small, 
hut during July it increases rapidly, and in 
the middle of autumn may be said to have 
reached its culminating point. The order 
which reigns in the hive is marvellous. The 
inhabitants never seem to quarrel with one 
another, and all perform their duties cheer- 
fully. Fervet opus. Some scoop out the 
earth so as to leave room for the growing 
combs. If large stones come in the way of 
the little miners, they excavate the earth 
from under them, like burying beetles, and 
thus gain the required space. They lift 
stones larger than their own bodies, which is 
a feat few men, I should fancy, could do- 
Some forage the country for food ; some cut 
wood for building ; some clear the combs and 
keep the inside tidy and clean ; some cut 
away the grass which is continually springing 
in front of the hole, and thereby annoying 
the flight of those who are returning home. 
WaspB like to fly into their hole. Besides, if 
grass or any other impediment be in the way, 
they are liable to drop from their mandibles 
the food which they have collected with great 
labour. The largest wasps’ nests always have 
large holes, and if twigs or grass intervene 
between the hole and the open air, the nest 
seldom grows to any considerable size. 

It is about this time that the eggs of the 
females arc laid, and shortly after the wasps 
begin, as it is termed, to “ queen." It is said 
that in a large nest there are more than a 
hundred females. This is probably a little 
extravagant, as fifty is an unusually large 
number. These females lay no eggs this 
year. Along with the females are born the 
males, who lead a delicious life of idleness 


and love. Born in the most charming season 
of the year, nourished in luxury, free from 
every care or labour that can harass or fa- 
tigue, revelling in voluptuousness, and dying 
in their youth unacquainted with sorrow, 
they fill the mind of man, a nobler and more 
glorious being, with envy and wonder. These 
happy beings are not treated in the same 
ruthless manner that the drones are by the 
bees, but, on the contrary, are regarded with 
admiration and respect by the whole com- 
munity. 

The wasp has now discharged the impor- 
tant duties which Nature has imposed on 
him ; and, accordingly, he turns from the 
sterner labours of life to the softer allure- 
ments of pleasure. He plunges into a reck- 
less vortex of dissipation. His only care at 
this period of his life is to gratify himself. 
From morning till night he revels in intoxi- 
cating sweets ; and it is thus that ho has 
fallen into disrepute among the ignorant. 

And now quickly the season changes, and 
the cold nights and mornings denote the 
rapid decline of the year. Nowhere is this 
change more apparent than among the wasps. 
Their energies forsake them. The queen 
ceases to lay any more eggs. Food is not so 
plentiful. A general melancholy reigns in 
the nest. A few still collect food, but they 
do it cheerlessly. To add to the general 
sadness, the young queens leave the abode of 
their youth never to return. I may mention 
here, that the queen only lives one year. 
This I proved from several experiments, and 
it is strange that no previous writer should 
have considered the length of the queen’s 
life. Whenever I opened a nest, I observed 
that the queen did not fly away like the rest 
of the workers. This roused my curiosity. 
At length I discovered that she was unable 
to fly, as the tips of her wings had been 
clipped off. In this respect she resembled 
one of our domestic fowl. It is said that 
ants divest themselves in a somewhat similar 
manner of their wings. Whether the queen, 
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counts of insects are grossly fal?o. The old 
maxim, for the reader of Reckeattve Sci- 
ence, should bo altered, and in future we 
must rcpd, not “Vox populi, vox dei,” but 
“Vox populi, vox diaboli.”* 

To observe the habits and domestic man- 
ners of wasps, it is necessary that the nest 
should be conveniently near your house, and 
also that you should be able to view the 
combs without disturbing the wasps. Ac- 
cordingly it is expedient to remove the 
wasps’ nest within a few feet of your habita- 
tion, and this may be done in the following 
manner, ifaving found a nest about the 
middle of July, stop up the mouth of the 
hole with w et mud, so that the wasps out- 
side, who are returning, shall not be able to 
enter, nor those inside to escape. As each 
returning w asp comes slowly to the mouth 
of the nest, knock him down gently with a 
leafy branch, and then quickly seize him, 
and put him into a glass tumbler, with a 
piece of board over it for a lid. For con- 
venience sake, we shall call those wasps w ho 
are abroad foraging “ mails.” In the middle 
of July there are seldom more than a hun- 
dred mails, and these may be nil caught in 
half an hour, which shows that the longest 
timo necessary to procure food is only half 
an hour. When all the mails are secured, 
take a small stick, and bore a hole in the 
soft mud about tlie size of a wasp. As each 
of the inner wasps issues through this narrow 
bole, secure him. When all the inhabitants 
are captured, then remove the earth from 
about the cells, and gently lift them into a 
washliand basin. Then carry the celled 
wasps home, and place them in a hole six 
inches deep and as much broad, with some 
dry moss under them. Let a piece of stick 
be fixed over the cells in the earth on both 

* AVe like plain speaking, and the author is en- 
titled to un unfettered utterance of his opinion ; but 
we must enter our protest against his remark on the 
popular regard for bees, and his inversion of an 
ancient motto.— Ed. R. S. 


sides, to which the wasps may attach their 
nest. Place a piece of board over the cells, 
and boro a slanting bole in the ground for 
the wasps to go t in and out. Last of all, 
empty the tumbler of wasps into the cells. 
Great care must be taken that the queen be 
secured, otherwise they will not build. Somo 
sugar should be placed near, that they may 
feed themselves easily for the first twenty- 
four hours. It is best to transplant them 
about six on a dry summer’s day. The hole 
should he turned towards the rising sun. 
Next morning they commence to repair the 
injuries which tlie nest has sustained Their 
first care is to fasten the combs by a strong 
pillar to the stick, which, I mentioned before, 
should be placed contiguous to the cells. 
Without something to which they may attach 
their combs, they will not build, because if 
it cannot be suspended the nest is destroyed 
by the damp which issues from the sur- 
rounding ground. Next morning, I say, they 
commence to build. Haying 
made this strong pillar, they 
gradually cover all the combs 
w ith a coating of paste. This 
paste is very beautiful in ap- p IG 4 p os i. 
pcarance, and so extremely ti°n of pillar, 
brittle, that it is difficult to procure a good 
specimen. It is like a white r nd red marble. 
A shell of paste is generally constructed in 
three or four days. The next business is to 
remove any dirt which may have fallen into 
the nest, and any dead grubs. But if any of 
my readers are fond of recreative science, 
they vrill plant wasps’ nests, and soon observe 
all these facts for themselves. 

Having removed the wooden lid, I used 
sometimes to put a glass globe over the 
combs, and observe what the wasps did. In 
this way I acquired a great deal of informa- 
tion. I once admitted a strange wasp into 
my nest. This excited a great deal of com- 
motion, but he was not killed; and as the 
wasps could not drive him out, since I had 
stopped the entrance, they contented them- 
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selves with placing a guard to watch him. 

I once inserted a bumble-bee, and though 
numbers of infuriated wasps attacked him, 
they did not, or could not, kill him. This 
leads me to suppose that those stories, which 
are so popular, of wasps attacking and de- 
stroying bee-hives, are groundless. By the 
advocates of this popular creed, it is argued 
that every person who has managed bees has 
seen wasps going into bec-hivcs. But the 
fact of a wasp entering a bee-hive does not 
prove that he cats the honey ; and even sup- 
posing that he does eat honey, I do not 
think a wasp would dare to enter a flourishing 
hive. 

The probability, therefore, is, that when 
damp, or vermin, or some other pestilence, 
has thinned and dispirited the bees, that then 
the wasps come in for this share of the 
plunder; and careless or stupid observers, 
seeing wasps in the hive, naturally concluded 
that the wusps had destroyed it. An old 
lady once informed me, with tears in her 
eyes, that some wasps, who had built in the 
thatch of a neighbouring cottage, had de- 
stroyed her hives, and that she herself had 
seen the wasps coming in strong detachments 
from this. But there were several objections < 
to her statements, because, in the first place, 
the nest in the cottage was not a nest of 
wasps, but of bees ; in the second place, the 
old lady was so blind that she could not dis- 
tinguish the difference between a wasp and 
a bee; and, thirdly, wasps do not destroy 
bees. My poor friend made nearly as many 
mistakes as that menial who, when showing 
the roof of the Tower to some stranger, said 
that it was put up in the time of William 
the Second, that it was made of Irish oak, 
and that Irish oak has no cobwebs ; but it 
so happened that it was not put up in the 
time of William the Second, that it was not 
made of Irish oak, that Irish oak has cob- 
webs like any other wood, and that the very 
roof he was showing was covered with enor- 
mous cobwebs. 


My brother and I, when boys, had a pet 
wasp’s nest in our bed-room, which we sus- 
pended to the ceiling. As the window was 
constantly open, the w’asps thrived; but as 
the room was an attic, and very low, and as 
the housemaid was six feel high, and used 
constantly to knock her head against the 
wasp's nest and get stung, we were obliged 
to destroy it. I have always lamented those 
poor wasps. They knew us as sheep their 
Blicphcrd, as hounds their master. They 
never stung me but once ; and that was not 
their fault, as I was showing them to a lady 



Fin. r». — Nest of Vespa liuliilnus. A, exterior; 
15, section of interior. 


in the dark, when they had gone to rest, and 
could not recognize me. Even a faithful 
dog will bite if you disturb him at his 
dinner. 

It was, however, disagreeable if they 
awoke in the night. One night a bat flew 
in through the window, and landing on the 
nest aroused all the inhabitants, who came 
dropping out of their nest in a drowsy state, 
making a furious buzzing. Still this pro- 
voking bat would keep crawling round the 
nest, apparentlj r wondering what it was. Our 
beds soon became full of wasps, and I was 
awakened from my comfortable repose by 
finding a wasp in my earl I did not, as 
may be imagined, remain long quiet, but 
with my brother rushed madly down stairs. 
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Another evening, just as my brother was 
lying down to sleep, I was surprised to hear 
him emit a loud scream. Upon inquiring 
the reason, I found that he had loin upon a 
wasp. It is somewhat remarkable that wasps 
work after it is dark. When the wasps -are 
just going to bed, a loud buzzing may be 
heard in the nest. 

My brother and I planted four colonies 
together, with only one common hole ; that 
is, with four minor holes opening into one 
large hole. They grew magnificently. The 
wasps, wonderful to say, never mistook their 
own hole. It was one of the finest nests I 
have ever seen. One day, some persons, 
wondering what was under the pieces of 
board which covered our pet nests, lifted 
them up carelessly to examine; but as the 
wasps charged and etung them severely, I 
fancy they had a very practical lesson against 
curiosity. 


Before I finish I may observe, that^my 
remarks in the preceding pages have been 
entirely confined to the common ground 
wasp (Vespa vulgaris). The peculiarity of 
this wasp is that it does not make paper, 
which the tree wasp, and another ground 
wasp of a light canary colour, who is not 
mentioned in any entomological hook, do. 
My observations arc merely true with regard 
to this one species. 

And now I have done. I have occupied 
much space ; but if I shall have succeeded 
in removing the odium under which the wasp 
unjustly labours, if I shall have pointed out 
the inexpressible beauty of the contrivances 
of this little animal, and if I shall have per- 
suaded any of the readers of Recekative 
Science to study the domestic habits and 
manners of these insects, I shall feel amply 
rewarded. Richaed L. Edgewoeth. 

j EdgeworlJistown. 


OLD POLL. 


Site's old and gray, very gray, and she ex- 
hibits tho unseemly vanity of age in wearing 
scarlet skirts. The spirit of avarice, which 
is too often a characteristic of age, is but 
too strongly manifested in her tastes and 
occupations, for she engages in six different 
callings, and pursues them all with as much 
vigour on the Sabbath as on other clays. 
She deals in live soles, old clothes, milk, 
butchery, bakery, and bonnet-boxes. There 
is, at least, one more branch of trade she 
cultivates, and about which she makes many 
vociferations, but I never could make out 
the nature of it; for when loudly inviting 
people to purchase the wares, her utterances 
are in some foreign tongue — “Kry-i-i-o-o- 
squau; Ile-o-o-skay-ark-om ; Xreek-ike-oke- 
urn.” Whether these sounds are addressed 
to the natives of Timbuctoo or the Tonga 


Islands I cannot aver, but I am sure they 
have a commercial meaning, and imply that 
there is something to be sold. 

A strange character is Old Poll, always 
in a good temper, always availing herself of 
the old ladies’ privilege to use her tongue, 
and often in a way not becoming so gray a 
personage, for she shouts, scolds, and whistles, 
and rejoices in an uproar. In one respect 
she has never passed beyond the precincts 
of infancy, she has never cut her teeth, and, 
cerles, never will. Hence, the chief of her 
diet is bread and milk, but, strange to say, 
she likes nuts, and is not above amusing 
herself by champing up a wooden stick or 
cotton-reel. She smokes, dances, and laughs 
“ ha-ha.” I hear her now puffing away at 
her pipe — dreadful habit for an aged female. 
But she invites me to join her — “ Will you 
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mostly dress in green, and red, and gold, 
and arc generally less talkative and less com- 
mercial in their tastes. What was lier habit 
of life in her native place, I know not. She 
was, probably, a wild savage, living in the 
hollow of a decayed tree, and uttering a 
language mostly made up of hideous screams, 
and varied by mocking the voices of people 
no more respectable than herself. She came 
to my village six years ago, still ignorant of 
a single word of our refined English, and 
her lirst expressions were those of unmiti- 
gated anger and convulsive wrath. She first 
gnawed into dust the main beam of her 
upper apartment, and then tore her wigwam, 
though made of stout steel rods, into pieces. 
She refused her food, and when spoken to, 
crouched ou the ground, and, in an awfully 
menacing attitude, gave vent to sanguinary 
rage. I have tamed too many of these 
African savages to fear any of them. She 
was dealt with kindly, hut firmly. Not a 
harsh word was given in exchange for her 
abuse. She was supplied with hemp-seed, 
bread and milk, and water ; brought into the 
sitting-room for an hour now and then, and 
occasionally shut in a quiet room by herself, 
that she might forget her troubles under the 
temptation of newly-prepared food. Her 
rage made her thin for a time, but by de- 
grees she began to perceive the excellence of 
civilization ; she ceased to threaten the hand 
that fed her, and then of an evening, when 
she was rather drowsy, and shut in her 
room quietly, the first lesion in English was 
attempted by repeating it through the half- 
open door about half-a-dozcn times, and then 
leaving her to ponder it. The lesson was 
“ Polly, pretty Polly !” While this went on, 
she was becoming familiar and reconciled, 
showed delight when the face of her bene- 
factor appeared, and exhibited a docility that 
was quite touching (remembering her original 
demonstrations of passion) when food and 
drink were offered her, after being deprived 
of both for at least six hours at a time. 


Robinson Crusoe acted on the proverb that 
hunger will tame a lion, as you will remem- 
ber where he tells of his pitfalls for goats : 
so we subjected our African friend to the 
starving process, that she might be under no 
mistake as to whom she was indebted to for 
nourishment. Now she began to show another 
sign of being civilized. When all wa9 quiet 
you might hear her mumbling her lessons to 
herself ; not, however, in a very agreeablo 
manner, for her first attempt resulted in 
mere gurglings in the throat, as if sbe were 
choking. At the end of three weeks from 
the commencement of the lesson, during 
which time it had been repeated half-a-dozen 
times a-day, and always during the process of 
feeding and cleaning her new wigwam, she 
began to stammer out, “ Polio,** which in a 
day or two improved to “ Polly,” and in 
another fortnight was completed as “ Polly, 
pretty Polly !** Now, I’ll tell you a secret 
about all the members of the family of 
Psitlacus — they like to have their heads 
scratched, and the task is, with a newly- 
imported savage, to do it ; yes, to do it, and 
keep your fingers sound. Like the burning 
of the powder in the memorable case of 
skying a copper, it must be done by degrees ; 
but you w ill make little progress in taming 
the savage till you have done that. When 
getting docile and familiar, turn hunger to 
account for the experiment. Present a can 
of food, and as the noviciate reaches forward 
to get it, give her head a rub wdth your finger. 
There is no danger at that moment. In 
three weeks the pupil will have learnt to like 
the operation, and through it you obtain a 
key to her character, and a talisman over her 
affections. Another peculiarity of these peo- 
ple is a propensity to bite, but those who get 
bitten generally deserve it, for they never 
betray real confidence, and meddlesome 
strangers should learn to abstain from teasing, 
and poking their fingers in places of danger. 
But suppose the party will bite : Then take 
it coolly, do not snatch your hand away, bear 
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tho pain patiently. If you resist, there is 
competition, if you submit, the biter is bitten 
with remorse, and will follow better ways. 
I had to lift a young Psittacus out of a small 
receptacle in which she came from shipboard 
into her proper house, immediately on her 
arrival not long since. She drew herself up, 
and growled, and menaced as if she would 
take my life. But I used my bare hand, 
grasped her round the waist, transferred her 
quickly and neatly, and she had my thumb 
fast between her awful mandibles all the 
time. I was none the worse for it, but if I 
had snatched my hand away, the flesh would 
have torn, so non-resistance was the winner. 
Thorough familiarity between both parties is 
the best safeguard against the fear of being 
bitten, and there must be unlimited eon- 
fidcnce. Betray fear in tho presence of my 
old Poll, and if she can get hold, of your 
finger she will imprint her seal upon it ; but 
see here, I open the door of her wigwam, 
introduce my hand with a kindly coaxing 
word, and she steps upon it, comes out on 
my Bhoulder, and amuses herself by pulling 
my hair, or whispering among my whiskers. 
Persevere with kindness and firmness, and 
you soon accomplish that feat of poll- 
scratching, and then you have the mastery, 
and must proceed in the same way to keep 
it. If from that day forward you make note 
of any of your friends taking to teasing, or 
even teaching, remove the pupil out of that 
friend’s way, for no good will come of it. To 
be familiar with strangers is admirable, and 
all the members of Poll’s family are sociable 
creatures ; but the best part of a seven years’ 
training may be undone in a few dayR by 
some trick of biting or growling, or speaking 
in a nasal voice, taught by a friend for the 
mere love of mischief. 

Now to go on with Poll’s history, she 
began to discard her native speech ; she be- 
came bo fascinated by tho English tongu 
that in less than six months she had given 
up all her native yells and screams, and was so 


occupied, whenever left alone for a few hours, 
in practising by herself, that she deserved to 
be considered a thoroughly civilized being. 
Then she was allowed to come to the dinner- 
table, and to eat and drink as she pleased. 
Then by degrees she was taught to cat meat 
| and drink milk, two articles of diet she never 
tasted before. She grew fat and strong. 
She had a bath frequently, and the confident 
method was followed of taking her in the 
bare hands, and sousing her into it; the mis- 
tress wiped her dry in her warm lap, and 
coaxed her before the fire fill her garments 
were in order again. The books say that 
Psitiacns should never taste meat, but that 
is nonsense. W e have tamed and taught so 
many that we can speak without guess on 
that point ; they may, in fact, eat anything 
if allowed plenty of air, roomy apartments, 
subjected frequently to tho bath, and kept 
talking for natural exercise. 

I may as well confess that old Poll is 
the favourite, the principal personage in our 
colony of aliens, and she represents to me the 
whole of her large family, of which we rejoice 
in the possession of a moderate gathering of 
variously habited and variously gifted mem- 
bers. One thing I note as particularly inte- 
resting, and that is the high intelligence with 
which she is endowed, an intelligence shared 
largely by the rest of the family. There 
must be some intelligence necessary to acquire 
a moderate knowledge of another language, 
and if the act be imitative, I say that the 
faculty of imitation is not a mean one. But 
I’ll say more : that she understands, and that 
the w ell-taught members of her family under- 
stand, very much of the spirit of the words 
they utter, if they do not literally understand 
their speeches as we do. I cannot forget 
how, in times when sickness has spread n 
gloom over the house, Poll has talked in a 
subdued tone, and for a season restrained 
her boisterous merriment. Once she went 
away with her sick mistress as companion, 
leaving me the troop of white chieftains of 
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tlie Plyctolopliua tribe, the green train- 
bearers of the Palceornis tribe, and the 
swarm of little zebra, rose-winged, and loving 
people we had about ns then. Poll evidently 
knew the mistreRs was not well. She used 
the tenderest of her speeches, whistled her 
tunes in a soothing manner, and would come 
out of her cage and place her gray cheek 
against the face of the afflict ed one in a way 
to betoken more than a mere familiarity with 
a benefactress. I observe, also, and all who 
take to the training of these foreign wildings 
must take note also, that tlie imitative faculty 
is so strong, and acquires such additional force 
and system by education, that it has scarcely 
any limits. Poll’s business in life is the 
same as that professed by Socrates — to learn, 
to learn. The man who goes by wjth bonnet- 
boxes was, unconsciously, one of her school- 
masters, but she can never manage the letter 
X properly ; she makes “ bonnct-bock” of it. 
The same with the letter S at the beginning 
of a word ; it is usually rendered as a Y, as 
in “ Supper’s ready,” which Poll makes 
“ Yuppor’s ready.” At the end of a word, 
however, the S is no trouble, and so in 
framing a lesson the pupil may be helped 
thus, “Is supper ready?” and the distinct- 
ness is beautiful. Hard consonants and full- 
sounded vowels are easiest learnt, as “ Lstck- 
lanmaokachlan,” which was the first word 
uttered by the speaking automaton. 

The imitative faculty is observable, also, 
in the tone of the voice. A person with a 
weak voice should not attempt such teaching ; 
and for the same reason, where there are 
people of Poll’s kindred, servants should be 
chosen who have unobjectionable modes of 
utterance. Poll speaks in at least six different 
voices. She imitates my voice so distinctly 
as to be frequently mistaken for me, to the 
annoyance frequently of the servants, for the 
gardener has many a time dropped his spade 
and ran, thinking there was something the 
matter on hearing the cry, “ Quick, quick, 
come along and as for the maid Lucy, 


she answers to her name faithfully, thinking 
her mistress calls, and is rewarded with an 
insolent inquiry or a peal of laughter. But 
the best thing Poll ever did was to catch the 
word “ Clo” from a wandering child of Israel. 
She imitates his approaching voice, his pass- 
ing voice, and hi3 voice going away, and in 
the exact nasal twang of her gratuitous 
teacher. 

She imitates the flowing of water beauti- 
fully ; has learnt a few snatches of blackbird 
and thrush music, and rejoices especially in 
an imitation of the sparrows, though the 
chirp is a very large edition of tho original. 
Her friend Polly woo, who has had but fifteen 
months* training, looks on with wonder while 
old Poll goes through these ornithological 
lessons ; hut she can make nothing of them 
herself yet, though she promises to be a re- 
markably docile and clever bird. By the 
way, another hint springs out of this ; a talk- 
ing Vs nttacus should have as little of the 
society of her brothers and sisters as possible ; 
they confuse each other, and the peculiarities 
of one voice are imitated by the others, with- 
out being improvements. 

I must notice also, as another evidence of 
intelligence, the immense jealousy of these 
people. Jealousy must spring from a sense 
of self-importance, and however objectionable 
may be such a feeling, it implies intelligence 
of some sort. If I were to nurse a baby— 
and I never had one of my own to nurse, else 
perhaps I should not have bestowed so much 
time in training savages — Poll would show 
by looks and gestures that she would have 
no division of affections ; she dislikes chil- 
dren generally ; and of adults, she can pick 
out instanter those that love animals by the 
cast of the countenance. If I see Poll make 
overtures to a visitor, I know that visitor to 
bo o pen to the soft impeachment of a regard 
for animated nature. Shall I name one more 
trait ? It is a wonderful memory, combined 
with a power of classification, for Poll never 
mixes together words that do not fit. Her 
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vocabulary includes about forty sentences 
and verses, more ejaculations and words of 
greeting than I can pause to count up, and a 
whole budget of tunes, enough at least for a 
grand concert. Lessons taught her at the 
first initiation, and scarcely ever repeated 
since, are remembered as perfectly as those 
taught a week ago. She went three years 
since on a visit, where she learnt the name of 
a dog, with whom, by the by, she scraped a 
close acquaintance, and she calls that dog 
now occasionally, seeming very desirous of a 
friendly word with Jack. Of course very 
strange things happen sometimes that would 
be worth telling if we had place for anec- 
dotes, but we must not venture beyond one. 
Poll was once visited by a cat; grimalkin 
looked as if she would like to pick Poll’s 
bones. Poll looked at the cat with one eye 
sideways, and says she, “Ah, who are you, 
eh? how are you?” Whereat the cat scam- 
pered, no doubt a little astonished to hear 
plain English from the scarlet-tailed foreigner. 
She will talk to the sparrows, too, as they 
creep through the wires of her wigwam to 
pick hempseeds from her trough. I have 
heard her coax and kiss them for half an hour 
together, but sometimes she will change her 
tactics and make a snap at one, whereat there 
is a mighty bustle for a moment, and a general 
clearance of the intruders. She has just seen 
a leg of mutton pass her on the way to the* 
dinner-table, and she asks in a loud voice, “Is 
that for Poll ?” and presently adds, louder 
still, “Thank you,” in sheer mockery that the 
savoury treat lias disappeared. But she shall 
have a domino of the juicy lean cut from my 
plate, and there will be a general silence 
while she makes her dinner, surrounded as 
she is by family friends, all equally indebted 
to the spirit of civilization for knowledge of 
language and tricks, and all equally engaged 
in mandibulation, “ forty feeding like one.” 

The reader interested in feathered pots 
will gather from the foregoing sketch of Old 
Poll pretty well all that need be said about 


the management and training of a Gray 
Parrot. A few more hints may here be 
useful. The best time of year to make a 
purchase is the month of August, when a 
great number of young birds arc brought 
into the country, and sold at prices varying 
from two to five pounds each. Their first 
value depends chiefly on form and propor- 
tions. A small head, a neat and not bulky 
body, the cere forming a very clear and dis- 
tinct patch, the bill well shaped, and the 
wings perfect, these are the important points 
to be observed in the purchase of a parrot. 
No matter whether the dealer like tho task 
or not, insist on seeing the wings of the bird 
before parting with your money, but allow 
no amount of scolding and screaming by the 
bird to determine you against her. There is 
no middle course between the selection of an 
untaught bird at a respectable shop and the 
purchase of a tlior oughly-t rained bird from 
a person on whose veracity you can depend. 
To purchase a parrot of a wandering tar, or 
of a dealer of whose character you know r 
nothing, is to incur a risk of something 
worse than tho waste of money, for you may 
be greeted next day with language of an 
obnoxious sort, and be glad to get the bird 
out of hearing at any sacrifice. 

There is so much amusement in the 
training and teaching of a bird, that those 
who have the necessary skill and patience 
should prefer a newly-imported parrot to the 
most finished talker and performer. Our 
parrots are daily supplied witli bread and 
milk and hemp-seeds, and nothing else , ex- 
cept occasional scraps from the table; that 
is to say, they have no water to drink, and 
no regular supply of dainties. I am an ad- 
vocate for liberal feeding, for these birds 
exhaust themselves by their incessant action 
and the use of their vocal organs, and a poor 
diet will cause them to lose their feathers 
and appear dejected. But the appetite 
should not be pampered, sweets are injurious, 
raw vegetables very injurious ; but nuts, 
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biscuits, pudding, and fruits are excellent to 
vary the diet, and keep the birds in health. 
Meat may be given every day in moderation, 
that is to say, a slice of cooked mutton or 
beef without fat, and not more than the bulk 
of a walnut for each bird, constitutes a good 
dinner, and is a great assistance in keeping 
them in fine plumage and bodily vigour. 
The dreadful habit of picking off their 
feathers arises through giving them sweets, 
salt food, excess of hemp-seed, or supplying 
bread and milk in too dry a state j the bread 
should be scalded, pressed nearly dry, and 
bo then wetted with sufficient milk to soak 
it through, and a little over for them to 
drink ; it nourishes, and renders other drink 
unnecessary. The bath is essential often in 
summer, occasionally in winter ; and to be 
able to perform the ablution, the birds 
should be kept in such a familiar state that 
you can do anything with them. 

Gray parrots ure subject to numerous 
diseases, but the cause? are always such as are 
preventive; properly eared for, there is no 
bird in the whole catalogue of feathered pets 
more hardy and hearty than these arc after 
the first moult is over. But the first moult 
is a trial, because the climate aud confinement 
are both new to the bird: it is frequently 
prolonged during several months, and it is 
then that they acquire some affection of the 
skin, which results in a liubit of plucking at 
the feathers, of which it is next to impossible 
to cure them. Moderate warmth, protection 
from draughts, occasional meals of the yolk 
of hard-boiled eggs, are the essentials of 
management during this first trying moult, 
and, -whenever there are signs of diarrhoea, 
give a few peppercorns or red capsicums, a 
few of each of which should always be at 
hand where parrots arc kept. It may be 
worth mentioning, for the benefit of any of our 
readers whoso parrots are given to the bad 
habit of picking off tbeir feathers, that 
amusement is a grand specific. Leave tho 
bird to its own resources, and, when tired of 


talking and whistling, it will begin again to 
denude itself of feathers, but throw into the 
cage a short stick with the bark on it, or a 
wooden cotton reel, or anything of a harmless 
kind that maybe stripped and torn to pieces, 
and it will forget the hateful habit in the 
amusement of gratifying the organ of de- 
structiveness. This hint may be worth the 
W'liolc value of the best gray parrot to many 
readers who are unfortunately perplexed with 
the spectacle of a favourite bird hacking itself 
to pieces. Small cages are a serious injury 
to parrots, as they prevent tho expansion and 
fluttering of the wings, in which they delight. 
If a small cage must be used there should 
be no swing in it, or the bird will lose the 
feathers from the pinions by frequent contact 
with it in moving to and fro. I prefer cages 
measuring not Icbs than 17 inches wide by 
2S inches high. 

In teaching, great patience must bo exer- 
cised, and the first lessons must be very short 
and simple, very plainly uttered, uttered in 
exactly the tone they are to be repeated in 
by the parrot, and with a little spirit, such 
as will be agreeable to others beside the 
teacher. It is quite painful to hear a parrot 
chatter in a minor key, or mumble syllables 
as if it had plums in its mouth. Every accent, 
tone, gesture of the teacher is acquired with 
exactitude, and a really clever bird will im- 
prove upon and exaggerate them all so as to 
introduce original elements of her own into 
all her lessons. It is in the style in which 
tho lessons are appropriated that constitutes 
the great difference in the respective merits 
and values of tho birds ; aud the reason why 
1 consider my dear old Poll the best parrot 
that ever was seen or heard, is because she 
lias certain ways of her own that give ori- 
ginality and comicality to every one of her 
sentences and antics. A good bird to begin 
with, and patient perseverance, and there 
need be no rarity in a parrot talking like a 
Christian. Shiblev Hibbebd. 
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THE WATER-BEETLE. 


Having been of late studying some of tlic 
analogies of natural objects, I was muck 
struck with some peculiarities belonging to 
the common water-beetle, an inhabitant of 
pools of stagnant water, known as the Dy - 
tiscus mar yin alls. This, possessing much in 
common with other animals of the order 
Coleoptera, lias yet great differences or mo- 
difications of structure to fit it for its am 
phibious life ; but the veriest tyro in zoology 
would not hesitate iu placing it in its proper 
order — W in g-sheatl led. 

In an excursion after animal life, one cold 
frosty morning in March, I was fortunate in 
procuring two specimens of the water-beetle, 
a larva of the same, three newts, a few boat- 
flies, and a piece of common duck-weed. 
Having read of the voracity of the D. mar - 
yinalis , I was determined to verify some of 
the facts I had seen recorded. Accordingly 
all the above were placed in an extempore 
aquarium, constructed of a common propa- 
gating glass, covered with a piece of muslin, 
and filled with water from the pond. In j 
two days the boat-flies were destroyed and 
eaten ; the next morning one of the newts 
had been attacked, a portion of the tail being 1 
eaten ; the next day it was dead, and in a | 
few days all the internal organs were de- 
stroyed, nothing but a mere shell being left. 
The remaining newts soon after shared the 
fate of tlicir unfortunate companions. The 
larva of the beetle next became a victim to 
the rapacity of the parents. In short, all 
was consumed, all fell before their destruc- 
tive organs. The water w as then changed, 
and some fresh spring-water procured. After 
a fast of four days, an ounce of roast pork 
was given to the two beetles ; they ate of it 
greedily, attaching themselves to it by means 
of their hooked claws and mandibles, occa- 
sionally quitting their hold of the food to 


attack each other ; hut the cooked meat did 
not seem to suit their carnivorous propen- 
sities, as a few days after they literally 
sickened and died. Their bodies were then 
consigned to the scalpel and the microscope, 
and numerous dissections have since been 
made of the same species. The results of 
the various experiments and investigations 
have been committed to paper, for the benefit 
of future young naturalists. 

The water-beetle, known to the scien- 
tific zoologist as the Dy tiscus mar yinalis, 
belongs to the genus Dyiisca . It has much 
in common with other beetles marking it as 
one of the order Coleoptera, belonging to 
the class Insect a. An insect is defined by 
one of our eminent naturalists as an articu- 
lated air-breathing animal. To the same 
class belong the various orders of insects. 
An insect possesses six legs, thus differing 
from the Arac/tnida , or spider tribe, belong- 
ing to the same division of the animal 
kingdom, the Artieulata . An insect, then, 
lias six legs ; this property marks the 
class. The order Coleoptera lias four wings, 
the upper two being modified from true 
organs of flight into a covering for the true 
wings, serving to protect them from too 
rough contact with hard substances. The 
true insect breathes by means of trachea) ; 
this property is common to the insect world. 
Its body consists of an external skeleton, 
composed of an animal substance termed 
“ckitine,” serving as points of attachment 
for the various muscles in the order Coleop- 
tera, This is usually very dense ; the body 
externally is divided into three portions, the 
head, thorax, and abdomen. In some tribes 
the head and tkorar seem united ; in some 
genera of beetles this is tho case. 

The common marks of the beetle tribe, 
then, are the possession of Bix legs, a body 
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divided into three parts, four wings, the 
upper two being horny. Breathing air, these 
common marks may be and are much modi- 
fied in some genera, so much so that the 
young student of natural history would feel 
in doubt in which order lie should place an 
animal found by him. No such doubts can 
assail him with the great water-beetle 
(Fig. 1). I will now proceed to show the 
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marks by which it may be known, and, after 
reviewing the animal as a whole, will take a 
survey of its various parts. To do which, it 
is necessary to examine separately three dis- 
tinct systems, namely, the respiratory, the 
nervous, and the digestive systems. 

The great water-beetle, a common in- 
habitant of stagnant water, is a large, fierce 
insect, which might with propriety be styled 
the crocodile of insect life. Its usual length is 
about lfbtlis of an inch, oval in shape, having 
its body divided into three distinct parts. 
a (Fig. 1) represents the abdomen ; b, the 
thorax; c , the head, the head and thorax 
being closely united. It has three pair of 
legs ; the posterior pair, d , are lengthened, 
so as to form a pair of powerful paddles, 
concave on the inner side; the middle pair 
furnished with no peculiarity ; the anterior 
pair have a powerful sucker, or rather series 
of suckers, at the end of the tibia. The 
thorax bears two pairs of wings, about one 


inch in length when expanded in the act of 
flight, but folded back upon themselves, and 
covered by the elytra, when at rest. The 
head carries the jaws, the antennae, and two 
compound eyes. The usual colour is a dark 
violet, fringed on the upper side by yellow 
bands ; on the under side the prevailing 
colour is yellow, edged w iih a dark band on 
each segment. By these general marks the 
creature may bo known. 

We will now proceed to the respiratory 
system, and view it by the aid of tbe micro- 
scope. As before stated, all insects breathe by 
means of tracheae, lungs not being found in 
any of them ; and our present subject is no 
exception to the general rule. The trachea) 
are numerous minute tubes, communicating 
with the outer air by means of openings 
termed spiracles, or stigmata. 

One of these, magnified 200 diameters, is 
shown at Fig. 2. The narrow mark along 
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the centre is the opening of the tube. This 
can be closed at the pleasure of the animal, 
by means of powerful muscles, shown in the 
figure ; a dark muscular band also runs round 
the edge of each spiracle, and on the inner 
side may be seen numerous muscles laying 
in parallel bands. There are twelve of these 
spiracles, one on the upper edge on each 
side of the abdominal segments. To see 
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them the operating microscopiat must remove 
the elytra and wings ; he will then perceive 
the upper side of the abdomen is covered 
with a soft skin, on the edge of which the 
spiracles may be seen as minute dots. Each 
of these stigmata communicates with tubes, 
one of which is shown at Fig. 3. These 
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breathing vessels bear a close analogy to 
the spiral vessels of plants, but in the insects 
the coil of wire is inclosed between two 
membranes ; this coil serves the purpose of 
keeping the tube distended, otherw ise it might 
collapse, and the suffocation of the animal 
would follow. The beetle passes the greater 
part of its life in the w ater, but possesses the 
breathing apparatus of a land insect, there- 
fore air is necessary to its existence, to 
obtain which the creature is frequently 
obliged to ascend to the surface to breathe. 
This it does naturally, as its body, especially 
the abdomen, being specifically lighter than 
the water, it can only he kept submerged by 
the action of its paddles ; as soon as this 
ceases it rises, the abdomen appears above 
the water, and the air (lows under the elytra 
and wings to the stigmata. j 

The trachea) ramify to all parts of tin* j 
body, and may he traced in the legs, the | 
antenna), and the elytra, when the last is 
made sufficiently transparent. The pur- 
pose served by this distribution of the air j 
is to bring the blood in every part of the 
body into close contact "with it. As insects 
possess no true heart nor system of veins 
and arteries, as the higher animals, the only 
representation of a circulating system is found 
in the dorsal vessel, a kind of heart (Fig. 4) ! 



divided into several chambers, in which the 
blood is made to flow only in one direction; 
the contrary motion being prevented by 
valveB from this vessel, the blood 
J 'L passes into the general system, 
unconflned by any vessels, and is 
then brought into immediate con- 
tact with the thin covering of the 
trachea?, and thus becomes actual- 
ized. The nervous system of the 
beetle is well developed, and when 
we consider the size of the nerves, 
and reflect that they arc the agents by which 
ideas are conveyed to the mind, and also the 
carriers of impressions from the external 
world to the sensorium, and the. bearers of 
despatches to the limbs in obedience to the 
will of the monarch mind, w e should «expccb 
to find an animal so carnivorous in its habits 
to be well supplied. Fig 5 gives the general 
structure of the nervous system 
of an insect ; a, is the cephalic 
ganglion; 6, the thoracic, c, the 
abdominal ganglia. From a 
are given off branches proceed- • 
ing to the eyes, the optic nerves ; 
these are subdivided, one going 
to each lens, the eyes being com- 
pound with hexagonal lenses ; 
by placing a drop of nitric acid 
on the slide with a portion of 
the eye, the lenses are coloured 
a dark brown, and the shape 
easily seen. Other branches go 
to the anlenmc ; indeed I believe those to bo 
essentially organs of touch. Tiny must be 
soaked for some time in turpentine, and then 
viewed by polarized light. The nervous 
system communicating with numerous stifF 
hollow bristles, may be thus plainly seen. 
Branches are also given off from the cephalic 
ganglion to the muxilhe, which I will speak 
of with the digestive apparatus. From the 
thoracic ganglion branches proceed to tho 
wings, the elytra, and the legs ; the abdominal 
ganglia are smaller than the others, but one 

if 




80 


EECEEATIVE SCIENCE. 


is found in each segment save the last. Each 
ganglion is connected with its fellow by means 
of a double cord of nervous matter. The 
digestive apparatus is decidedly the most 
important to the insect world, as it is the 
one to which both the other systems arc 
subservient, all the occupation of the animal 
consisting in eating and reproduction. In a 
creature so rapacious as our subject we 
should expect to find this system perfect ; 
indcerl, to look at the perfect mouth, so well 
developed, leaves not a doubt of its habits, 
but when we find the powerful jaws, coupled 
with a dilatable crop, a powerful muscular 
gizzard, a short stomach, and a short intes- 



tine, no doubt remains. Fig. f>, a, represents 
the jaws; b , the gullet; e, the crop; rf, the 
gizzard ; t, the stomach ; /, the intestines ; y, 
the livor; i, organs of reproduction, found 
only in one sex ; h, the cloaca. Hound the 
true stomach, c, arc numerous follicles, or 
hair-like appendages, secreting gastric juice. 
The short intestine having but one convolu- 
tion marks the animal nature of its food. 
Let a tadpole or other small herbivorous 
animal be opened, and the intestine will be 


found twisted in numerous convolutions, 
which may, sufficient care being exercised, 
be drawn out to many times the length of 
the animal. No true liver exists in the lower 
animals, therefore we must expect to find 
none in the water-beetle. It is highly pro- 
bable that the liver of the most complex 
organization consists of a number of minute 
tubes, but too closely connected in the higher 
animals to be separated. Descend lower in 
the scale of creation, and you may find 
rudiments of tubes secreting bile ; as in this 
animal there are, just below the stomach and 
opening into the lower part of it, a long 
tortuous tube on each side. On applying 
lVtLenhofer’s test to the contents of tlii8 tube, 
the fluid was decidedly red, and must have 
been bile. Here, then, is the representative 
of the liver. 

To enable the animal to secure its prey, 
frequently many times its own size and much 
stronger, some apparatus is requisite to 
enable it to attach itself and feed securely, 
and wc And it not unprovided. It was men- 
tioned, in the description, that the anterior 
pair of legs were furnished with a pair of 
suckers, or rather a series of suckers. Let us 
bring these suckers to the test of the micro- 
scope: having previously bleached them in 
chloride of lime, we shall then find the ap- 
parently round sucker to be composed of 
two joints of the tarsi or foot. The three 
basal joints are expanded laterally, and form 
a broad shield covered with discs : these discs 
are the suckers ; they number several hundred, 



the larger ones appearing as conspicuous dots 
at the base of the aggregation of smaller 
ones. Fig. 7 shows the suckers magni- 
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fied twenty diameters ; with that power it 
can be seen that each of the small dots are 
furnished with a hair-like appendage. Fig. 



l’n». 8. 


8 shows one of these minute clots magnified 
eight hundred diameters ; it is then seen to 
be a complete sucker surrounded by a de- 



licate membrane and seated on a footstalk 
capable of movement, thus enabling the ani- 


mal to dart on its victim and fix itself se- 
curely. While satiating its appetite it even 
attacks small fish, and all fly from its pre- 
sence with dread. The structure of its jaws 
is perfect, and a more terrible weapon of 
attack on a small scale can scarcely be con- 
ceived. After securing itself by the powerful 
suckers, the mandibles (Fig. 9) are plunged 
into the body of its prey. In vain arc all its 
efforts to free itself from death. 

These mandibles are hard as iron. Some 
idea of their density may be formed from the 
fact that, after soaking three weeks in strong 
liquor potassia, they were not softened. They 
are stout in proportion to their length. The 
maxillary palpi (Fig. 9, y>) are then at work 
feeling for the vessels in the body of its 
victim. These palpi are delicate organs of 
touch, being completely filled with a nerve com- 
municating with the cephalic ganglion. The tip 
of the maxilla is also very dense (Fig. 9, m ), 
and along the inner edge of each are numer- 
ous strong hollow teeth (Fig. 9, t), communi- 
cating with channels leading to the gullet. To 
sec these with the best effect, bleach the max- 
illa in chlorine a few days ; examine it with 
an incli object-glass and polarized light. The 
different structure of the tip of the maxilla, 
the hollow teeth and the channels beneath 
the surface, arc beautifully brought out. If 
the selenite stage be used the play of colours 
as the rotation is made is exceedingly beauti- 
ful. 

Here, then, is an insect, terrible in its 
own little world, and one possessing the same 
habits in both active stages of its existence ; 
the larva* being as rapacious as the fully de- 
veloped insect. And how beautifully adapted 
arc the means to supply all its wants, and 
such we shall find to be the case in all the 
works of the great Creator of all things. 
He who can alone create so perfectly must 
be perfect Himself. 

Sheffield. W. F. CoorEK. 
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WAYSIDE WEEDS AND THEIR TEACHINGS. 

HANDFUL V. CONTINUED. 


Feom the loaves and flowers which have 
liithcrto formed the subjects of our botanical 
lessons, we naturally look to the stems by 
■which both are supported. Ey stems we do 
not mean the peduncles and petioles. Wc 
trust our readers have not forgotten that these 
are but the main stem or axis which forms 
the plant centre, and from which flower- 
carrying peduncle and leaf-support ing petiole 
alike spring ; with the stem, too, we by eon- j 
Sequence connect the root, and treat of both I 
together. Were we to ask our novitiate 
readers what, parts they 'would consider most 
necessary for the existence and individuality 
of a plant, they would be much inclined to 
name root and stern, and yet there are plants 
apparently destitute of one or other of these 
parts. Some of the orchis tribe have no 
roots at all, except such as are air planted, or 
aerial, and the familiar primrose, the plan- 
tain (Fig. 52). the stemless thistle, etc., etc., 
seem equally destitute of stem. Seem, be it 
remarked, for no plant which bears a leaf 
can be said to want a stem of some sort, be 
it ever so short, no more, perhaps, than w hal- 
ts called the root crown, but still it is stem, 
for though so intimately connected*, the two 
parts claim to be essentially distinct from 
the iirst moment of their seedling birth, 
when the root trill go down, and the stem 
trill go up as by most unerring instinct. If 
any reader could tell us why all roots tend to 
strike downwards, away from the light, and 
towards the centre of this terrestrial ball of * 


stems, and all we can say is that so it has 
been ordered by God. 

Of stems wo have many varieties; you 
have only to use your eyes in the first walk 
you take in field or garden to learn that. 
This green stalk of groundsel, or of cliick- 
weed, or even the young shoot of rose, 
bramble, or honeysuckle, breaks off easily 
enough in your hand, and gives you a speci- 
men of the herbaceous stem, but try some of 
the older second year’s growths of the last- 
named plants, and you And them tough 
enough, they are no longer herbaceous, but 
woody. You have here a practical example 
of the two kinds of stems and plants ; the first 
herbaceous, green, succulent, and easily 
broken, such as are formed by one summer’s 
growth; the second, brownish, tough, ami 
woody, such as we lind in shrubs and trees 
of two or more years’ existence. Between 
the well-marked herbaceous stem of the 
| quick-growing weed, and the hardened heart- 
wood of the oak, we have, of course, every 
grade of distinction. 

Compound or branched stems, and simple 
stems, give us another division. The first arc 
so common, and comprise such a large pro- 
portion of our trees and shrubs, that to cite 
example would be superfluous; as to the 
latter, the grasses, such as wheat, rye-grass, 
the sedges, etc., give us good examples, and 
the common foxglove, amid others, an excel- 
lent one. The simple uubranched stem 
which supports the head of the dandelion, 


ours, they would answer a very puzzling \ the umbel of the cowslip, or the spike of the 
question. Many experiments have been j plantain, and which is known as the scape, is 
tried, and germinating seeds have been placed j more properly a peduncle than a stem. In 
in all positions and, circumstances, but yet examining compound or branched stems, it 
down go the roots, up go the little seedling will be as well to note that plants which have 
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their leaves placed alternately, ns a rifle, 
give off* alternate branches, and vice revel: 
and having already learned that branches 
take their first commencement from buds in 
the leaf axils, this is no more than we might 
expect. Having drawn your attention to the 
simple stem of the grasses, known as the 
culm, we must bid you remember the divi- 
sion of vegetables to vhich the grasses 
belong — those vith onc-lobed seeds and 
straight-veined leaves, but which also bear 
the name of endogenous plants from the 
peculiar mode of growth of the stems, uhicli 
have their annual additions of new material 
made to the centre. 
This mode of growth 
wo cannot see exem- 
plified in the her- 
baceous grass, or in- 
deed in any of our 
native endogens, but 

the giant palms of the 
,7. ? 1 

tropics, could wo get 

at them, would show 
not only this peculiar 
stem structure, but 
the noblest specimen 
of the simple, un- 
branched stein, (.'all 
to mind the piet itros 
you have seen of some 
palm-dad island of 
the Southern Seas, 
and you w ill remem- 
ber the simple stem 
I’iis. N 7. — JNnrtion of milm of these beautiful and 
«,f ngrasswl.ich is 1k.11.™ st . lU .] y treoR. To re- 
or fistulous : <t, lent, J 

which ut b forms :i sheuth turn to t he gl USS Stem 



for the stem or culm ; 
r, knot, where tlie stem 
is divided by streng- 
thening partitions. a, 
culm split, to show at a 
the knot or diflphvagm. 


(Fig. 87), examine il 
further. It is hollow, 
hence called fistulous; 
its hollow column, 
strong in itself, con- 


sidering the amount of material, is further 
strengthened by knots or thickenings, at which 
a partition or diaphragm is thrown across the 


tube (Fig. 87, a). M oreover, the exterior of the 
green grass tube is smooth and shining from 
its coating of silex. A wonderful combina- 
tion of strength, lightness, and slender grace 
have we in the simple grass stems. The sedge 
of the water-side lias also a simple stem and 
straight-veined leaf, but the stem is sharply 
triangular (Fig. 88), and has no knots. We 
go back to stems generally; if wen ant an 

k:j) O O 


V --St -Mion of Stums : a, round, ns in the mnjo- 
of plants : h , furrowed, ns in many umlnd- 
vv* ; r, compressed, ns ill fliit-stommcd 
dow-gruss; r, nuguhu*, ns in common wull- 
ivvcr; /, tfiimgh d, us in soil" 

erect stem, this upright meadow ranunculus 
or buttercup gives us an excellent example, 
hut for that matter we need be under no 
dillieulty in finding many a wayside weed, 
which stands as erect- as any volunteer rifle- 
man. The reverse of upright w e find in many 
another wee plant. The ground ivy which 
allow s its bright blue blossoms under every 
hedgerow in early spring, rests its procum- 
bent or flat- lying stems on the ground ; and 
almost similarly placed we find those of the 
ivy-leaved speedwell, in which, however, 
the decumbent stems gradually merge into 
ascending ones. The decumbent stem does 
not rest so completely on the ground as the 
procumbent one. The prostrate, or trailing, 
or creeping stems, such as wo find in the 
common yellow moneywort, root at various 
points as they go on, in a different way, how- 
ever, from the long weak runners, or brandies 
of such plants as the strawberry, the common 
creeping butterfly, or our examplethe creeping 
cinquefoil. These runners carry at their 
extremities buds or scions, which rooting, 
form new plants, and these, in time, becorno 
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the bird'-ncst orchis (Fig. 03), -is simply a 
tuberous root, only ilic tubers are long, thin* 
and numerous, instead of thick and limited 



I'm. OJJ. — Hoot, of limlV-noKt Oirhis: «, -1‘. k 

s ; b, jilavH or i 

in number. The last roots we have io speak 
of are the aerial ; we do not mean roots like 
those of the well-known banana, made still 
belter knonn by Moore’s lines, or of the 
tropical orchids; but rootlets such as the 
ivy throws out to the wall against which it 
clings, using them as supports, but ready 
also to connect them with rootlets should 
occasion oiler. 

We need scarcely tell our readers that 


roots (except the aerials) servo first the pur- 
pose of fixing the plants to which they be- 
long to the soil, and, secondly, that of 
absorbing moisture along with gases and 
salts for the nourishment of tlio plant. This 
absorption is effected not by the whole root 
surface, but by the extremities of the fibres 
or rootlets, these extremities forming what 
are called spongioles ; or, in other words, 
being so constructed R3 to admit of more 
ready absorption of the nutritions fluids. 
Lastly, a few words are requisite respecting 
those fleshy masses which uc have, for the 
first time, met with in the form of the 
turnip or the radish root, the tuber of the 
' orchis, the corm of the crocus, etc. What is 
their intended use? They are simple stores 
of nutriment laid lip fi»r aiding the future 
growth of the plant itself, in its flowering 
and seeding, or for the nutriment of a new 
generation of younger plants. Throughout 
the vegetable kingdom wc find this provi- 
dential storing up for future use often in the 
root, hut sometimes in the stem, as in the 
crocn**, the fleshy scales of the lily bulb, or 
the actual stem of the turnip-stemmed cab- 
bage ; or, as in the well-hearted cabbage 
itself, in the leaves. Perhaps our readers 
* have never reflected why a cabbage hearts, 
! or a turnip forms its globe, or a carrot its 
; long fleshy cone ; they will not now forget 
| that lie who “ opens his hand” and “ fills” all 
| “ with good,” thus doubly provides for the 
well-being and food of man, and for the due 
development of his “ lower works.” 

Spent kk Thomson, M.D. 


DESSICATED MILK. 

% 

In this age of inventions we may regard passed. Of this class I take the above inge- 
thoso ns really beneficial which supply a nious discovery to be, and it is, therefore, 
positive want, and do not merely obviate an uortliy to be known and talked about. Milk, 
inconvenience, or are only auxiliary, or helps, ns it is naturally taken, never is exposed to 
to that w kich, after a fashion, is already com- I the air, for the young animal imbibes it 
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directly from the mother ; when, however, 
it is drawn for man’s use, and stands exposed 
to the atmosphere, it undergoes a considerable 
change, and produces what is called lactic 
ncid, wdiich, from continued exposure, so pre- 
dominates that the milk becomes what is 
commonly called sour. Milk is composed of 
serum , or wliey, and a eoagulable substance 
called rascum , or curd ; besides which it is 
filled with globules of fatty matter called 
cream, wdiich being specifically lighter than 
the other component parts by which they are 
held in suspense, upon either being agitated, 
or by the change which the atmosphere pro- 
duces upon the serum and caseum, rise to the 
surface, and are then skimmed off, as all 
know. Of course, each of these globules, 
which individually are exceedingly minute, 
has adhering to it a portion of the wliey, or 
serum , and it is by dislodging this that by 
degrees the globules adhere together and 
form butter, and this is done by subjecting 
them to a violent action by churning. In 
winter these globules contain a great admix- 
ture of serum and easenm , and the milk is 
what is called poorer than in summer, and 
the consequence is that a longpr time is 
taken to get rid of it, and enable the globules 
to adhere, and hence butter comes, ns it is 
termed, quicker in summer than in winter. 

In making cheese a pow erful acid is used, 
usually calves’ rennet, or stomach-lining, 
which divides the caseum from the serum ; 
and the former with the. globules of fatty 
matter, if it be new or fresh milk, or with their 
number greatly reduced if it be skimmed, is 
rid of the latter entirely by pressure, and 
becomes cheese. 

It is necessary to refer to these opera- 
tions to conduct us to the process we arc 
to consider. The serum, or wliey, which 
is in fact the watery part of the milk, 
contains also the saccharine matter, and in 
some milk the pure sugar of milk bears a 
very large proportion to the whole mass. 
Now, of course, taking milk, as I have said, 


in its original form as it is secreted, it is 
pure cream, curd, water, and sugar, besides 
some salts, which form naturally and che- 
mically component parts of these. Eor the 
purpose of preservat ion, therefore, it is neces- 
sary, as far as art; can accomplish it, to get 
rid of those portions which may tend to de- 
compose it, and retain those which are found 
essential to ifs formation, or, if you cannot 
retain them, to substitute something in their 
stead. Accordingly, w o find in the ingenious 
invention which I am going to describe this 
principle carried out. To those who have 
taken a voyage to India; to the South Sea 
whaling adventurer; to those, who, for 
months and almost years together, have not 
known what ierra Jirma was, I need not 
speak of the luxury of those things which 
we regard as mere necessaries, mere adjuncts 
to our daily life, which come to the dweller 
in the great town, he scarcely knows how, 
except that with the most limited means they 
arc obtained at an easy rate. M ilk certainly 
comes under this category. The sea voyager 
of old times, nay, even of modern times, 
will tell you what an object of interest were 
those square green houses on deck, out of 
which a solitary and melancholy cow looked 
out upon the tar-smelling and creaking scene, 
and what a sinking of the heart it caused to 
many when the report became rifo that the 
cow was dry . Poor thing ! no longer looked 
to as the source of comfort by the mother or 
father, but an incumbrance to bo thrown 
overboard, perhaps, in the first rough wca- * 
tlicr, unless otherwise disposed of, for frcsJi 
meat is next to fresh milk. Eor many years, 
in ships tolerably appointed, preserved meats 
in hermetically scaled cases have been com- 
mon, but the idea of always having fresh 
milk was left to modern times to realize. 
On the 25th of November, 1848, Eelix 
Hyacynthe FolJict Louis took out a patent for 
cows’, goats’, and asses’ milk, preserved in 
cakes, and soluble in warm water, and capable 
of being kept for a length of time. The 
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the bird’-nest orchis (Eig. 03), is simply a 
tuberous root, only the tubers are long, thin* 
and numerous, instead of thick and limited 



Via. 0;». — pool <-f r.iid's-nosl Otrliis: a, (iliR-lik- 1 
lulicvs ; h , tilnva or root lots. 

in number. The last roots we have to speak 
of are the aerial ; we do not mean roots like 
those of the well-known banana, made still 
la tter known by Moore’s lines, or of the 
tropical orchids ; but rootlets such as the 
ivy throws out to the wall against which it 
clings, using them as supports, hut ready 
also to connect them with rootlets should 
occasion offer. 

We need scarcely tell our readers that 


roots (except the aerials) serve first the pur- 
pose of fixing the plants to which they be- 
long to the soil, and, secondly, that of 
absorbing moisture along with gases and 
salts for the nourishment of the plant. This 
absorption is effected not by the whole root 
surface, but by the extremities of the fibres 
or rootlets, these extremities forming what 
are called spongioles ; or, in other words, 
being so constructed as to admit of more 
ready absorption of the nutritious fluids. 
Lastly, a few words are requisite respecting 
those fleshy masses \\ bieli wc have, for the 
first time, met with in the form of the 
turnip or the radish root, the tuber of the 
orchis, the corm of the crocus, etc. What is 
their intended use F They are simple stores 
of nutriment laid up f<»r aiding the future 
growth of the plant itself, in its flowering 
and seeding, or for the nutriment of a new 
generation of younger plants. Throughout 
the vegetable kingdom we find this provi- 
dential storing up for future use often in the 
i root, but sometimes in the stem, as in the 
| crocus, the fleshy scales of the lily bulb, or 
i the actual stem of the turnip-stemmed cab- 
I hnge ; or, as in the well-hearted cabbage 
| itself, in the leaves. Perhaps our readers 
i have never reflected why a cabbage hearts, 

; or a turnip forms its globe, or a carrot its 
j long fleshy cone ; they will not now forget 
j that He who “ opens his hand” and “ fills” all 
“ with good/’ thus doubly provides for the 
well-being and food of man, and for the due 
development of his “ lower works.” 

Spent Kit Thomson, M.T>. 
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In tills ago of inventions avo may regard passed. Of this class I take the above inge- 
those ns really beneficial which supply a nious discovery to be, and it is, therefore, 
positive want, and do not merely obviate an worthy to be known and talked about. Milk, 
inconvenience, or are only auxiliary, or helps, I as it is naturally taken, never is exposed to 
to that which, aftet a fushion, is already com- I the air, for the young animal imbibes it 
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directly from the mother ; when, however, 
it is drawn for man’s use, and stands exposed 
to the atmosphere, it undergoes a considerable 
change, and produces what is called lactic 
acid, which, from continued exposure, so pre- 
dominates that the milk becomes what is 
commonly called sour. Milk is composed of 
serum, or whey, and a coagulable substance 
called cascum, or curd; besides which it is 
filled with globules of fatty matter called 
cream, which being specifically lighter than 
the other component parts by which they are 
held in suspense, upon either being agitated, 
or by the change which the atmosphere pro- 
duces upon the serum and caseum , rise to the 
surface, and are then skimmed off, as wj all 
know. Of course, each of these globules, 
which individually are exceedingly minute, 
has adhering to it a portion of the whey, or 
serum, and it is by dislodging this that by 
degrees the globules adhere together and 
form butter, ami this is done by subjecting 
them to a violent action by churning. In 
winter these globules contain a great admix- 
ture of serum and caseum , and the milk is 
what is called poorer than in summer, and 
the consequence is that a longer time is 
taken to get rid of it, and enable the globules 
to adhere, and hence butter comes, as it is 
termed, quicker in summer than in winter. 

In making cheese a powerful acid is used, 
usually calves’ rennet, or stomach-lining, 
whicli divides the caseum from the serum; 
and the former with the globules of fatty 
matter, if it be new or fresh milk, or with their 
number greatly reduced if it be skimmed, is 
rid of the latter entirely by pressure, and 
becomes cheese. 

It is necessary to refer to these opera- 
tions to conduct us to the process we arc 
to consider. The serum, or whey*, which 
is in fact the watery part of the milk, 
contains also the saccharine matter, and in 
some milk the pure sugar of milk bears a 
very large proportion to the whole mass. 
Now, of course, taking milk, as I have said, 


in its original form as it is secreted, it is 
pure cream, curd, water, and sugar, besides 
some salts, which form naturally and che- 
mically component parts of these. For the 
purpose of preservation, therefore, it is neces- 
sary, as far as art can accomplish it, to get 
rid of those portions which may tend to de- 
compose it, and retain those which are found 
essential to its formation, or, if you cannot 
retain them, to substitute something in their 
stead. Accordingly, we find in the ingenious 
invention which I am going to describe this 
principle carried out. To those who have 
taken a voyage to India ; to the South Sea 
whaling adventurer; to those, who, for 
months and almost years together, have not 
known what terra Jirma was, 1 need not 
speak of the luxury of those things which 
we regard as mere necessaries, mere ad juncts 
to our daily life, whicli come to the dweller 
in the great town, he scarcely knows how, 
except that with the most limited means they 
are obtained at an easy rate. Milk certainly 
comes under this category. The sea voyager 
of old times, nay, even of modern times, 
will tell you what an object of interest were 
those square green houses on deck, out of 
which a solitary and melancholy cow looked 
out upon the tar-smelling and creaking scene, 
and what a sinking of the heart it caused to 
many when the report became rifo that the 
cow was dry. Poor thing! no longer looked 
to as the source of comfort by the mother or 
bd her, but an incumbrance to be thrown 
overboard, perhaps, in the first rough wca- * 
ther, unless otherwise disposed of, for fresh 
meat is next to fresh milk. For many years, 
in ships tolerably appointed, preserved meats 
in hermetically sealed cases have been com- 
mon, but the idea of always having fresh 
milk was left to modern times to realize. 
On the 25th of November, 18L8, Felix 
Ilyacynthc Folliet Louis look out a patent for 
cows’, goats’, and asses’ milk, preserved in 
cakes, and soluble in warm water, and capable 
of being kept for a length of time. The 
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principle upon which this was done was 
equally ingenious and simple. To every 
twenty parts of whey one part of bicarbonate 
of soda, or alkali, was added, and a quantity 
of clarified raw sugar, which, being evaporated 
by placing the curd over a slow fire, pro- 
duced a solid mass, which was formed into 
hard cakes, and fit for preservation and use. 
This curd was obtained in the usual manner 
by turning the milk. This was the simplest 
mode, but that for which the patent was 
chiefly obtained was as follows : — Three or 
more metal circular pans were fixed one above 
the other, having a chamber or double bot- 



tom beneath each, communicating with three 
upright hollow posts or standards, which, 
were closed at the top, but communicated 
with a hollow reservoir at the bottom of each 
and all, into which a valve at one side admitted 
steam from any convenient, source, which was 
let out by a tap, when requisite, at the other. 
Through the centre of each pan, from top to 
bottom, was also a post or standard, with 
water-tight collars where it ran through the 
pans, to which was fixed in each pan a cross 
piece or rake with teeth; and a common 
toothed wheel being attached to the top of 


the centre standard, and worked by a lateral 
one fitting into it at right angles, and turned 
by a handle, a motion was obtained by which 
the rakes revolved in the basins, and caused 
the proper amount of agitation required 
during t ho evaporation caused by the heat 
of the steam. The accompanying figure is 
a section of the apparatus, the dark portions 
being the chambers occupied by the steam. 
The rakes, a a a a a , being constantly kept 
in motion by turning the handle B, the 
steam being kept at from 170 5 to 199" of 
Fahrenheit. When the mixture is reduced 
by this process to a hard mass, it is then 
evaporated by the action of the atmosphere, 
and being then in the form of hard cakes, is 
roaJy for use, and by the admixture, as I 
have before said, of warm water, milk may 
be obtained as nice, and for all purposes as 
good, as ordinary milk. 

Not long since Thomas Shipp Green- 
wade took out a patent for an invention some- 
what. similar to the above, the only difference 
being in the mode of preparation, and that 
the cakes, when hardened, were crushed? 
pow dered, and bottled. The agents employed 
in evaporating and preparing is hot water 
instead of steam, and the pan with a double 
or false bottom is larger and square, with a 
crank and quadrant beneath, which, being 
connected with any motive power, acts as tlio 
jogger does in a corn-cleaning machine, and 
keeps the machine constantly in motion, and 
its contents, therefore, in constant agitation. 
This apparatus is, in fact, nothing more than 
a square tank resting upon gudgeons, instead 
of the number of circular pans in Louis’ in- 
vention. In practice, this latter would pro- 
bably, in many respects, answer better, as it 
is evaporated by heat, and not by the atmos- 
phere, as in the other case; a larger quantity 
of sugar, and that refined is used, and the 
invention is also capable of being applied 
to scalded milk ; but the greatest advantage 
it possesses is the form in which it is fit 
for keeping and use, namely, in glass bottles, 
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sealed and stopped close, and in powder. 
Now it must be obvious that a tea-spoonful 
of powder mixes much more readily than a 
hard tough lump ; for, of course, the substance 
is very tenacious, and a bottle would also 
probably preserve it much better. I have 
attempted a short description of this clever 
invention, the merit of which is, no doubt, 
equally due to both patentees, the later in- 
vention being now worked by a company 
(limited). The term “desiccated” means I 


only dried ; and for the use of ships, especially 
emigrant ships, where there are so many chil- 
dren on board, it must be a great deside- 
ratum ; the price also is exceedingly moderate, 
scarcely exceeding that of ordinary milk. If 
the flavour and effect upon tea and coffee are 
not precisely the same as new milk, it detracts 
nothing from the utility of the manufacture, 
inasmuch as a good substitute for the genuine 
and fresh article is all that can be expected ; 
and this it certainly is. O. S. Round. 


Wiry DO WE LIE down to sleep? 

— $ — 

,l Come with ihino urn of dew, 

Sleep, quiet sleep, yet bring 
No voiee, love’s yearnings to renew, 

No vision on thy wing. 

Come as to folding flowers, 

To birds in forests deep, 

Long, dark, and dreamless be the hours, 

Oil ! gentle, gentle siren."’ 


The universe is a system of cycles. Its phe- 
nomena have the characteristic of constant 
recurrence. Each cycle comprehends some 
other cycle, and they are all comprehended 
in the great Eternity, the only cycle of God. 
The periods of day and night, the revolutions 
of the moon, the nutation of the earths axis, 
the precession of the equinoxes, the seasons 
of the year, arc all eyries relating to and 
depending on each other ! This law obtains 
in man’s being. The periods of infancy, 
youth, adolescence, manhood, and decay, arc 
cycles contained within the one of individual 
life. Individual life is a cycle contained 
within the greater cycle of the aggregate 
life. This law obtains also in the phenomena 
of mind, and is, in fact, the sustaining of 
the mighty fabric of the universe, which 
flows and ebbs within itself. The conditions 
of sleep and wakefulness constitute a cycle 
coincident with the cycle of day and night. 
Light — Wakefulness, vigour, activity, life. 


jVI us. Humans. 

Daukness— S leep, torpor, quietude, repose, 
temporary death. The great law of duality 
prevails here as in every pulse-throb of 
the created scheme. 

What is life? Life has been defined by 
Stahl as that which prevents decomposition 
(putndim conirarium). Life is the result of 
organization ; the result of the assemblage of 
organs and functions, and of their mutual 
exercise and co-operation. Physical science 
enables us to educe the laws of vital action. 
Chemistry and physiology work hand in 
hand in unfolding the mysteries of life’s 
multiform wonder-work. Physiology and 
chemistry are tied together by a gordian 
knot. To attempt to sever them would be 
like the attempt to utter an oration with a 
severed tongue, or to wander and grope in 
the mazes of conjecture with hoodwinked 
eyes. The scalpel and the alembic must 
henceforth go together, for the days of re- 
search in pure physiology are behind; there- 
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fore wc shall not solve the problem before us 
by an appeal to physiology alone. 

Matter exists in two great divisions : 
Organic matter is governed by physical laws, 
attraction, chemical affinity, etc.; it has phy- 
sical properties, as cohesion, elasticity, etc. 
Living matter is subject, to physical laws, but 
with modi Heal ions. Organization, vital pro- 
perties, functions, and life are expressions 
related to each other. Organization is the 
instrument, vital properties the acting power, 
function the mode of action, and life, the 
result. All questions concerning the mani- 
festations of vitality are quest ions of mys- 
tery ; the mode of action cannot be made a 
subject of direct experiment, we cannot, get 
to tbe function while the life is there. While 
the manifestations of life may he inter sc 
identical, their out ward characteristics differ. 
The herbivora, maintain the temperature of 
their bodies by the unceasing destruction of 
the carbon of the blood. This is derived 
from their food, and by the respiratory pro- 
cess it is brought into contact with tin* 
oxygen of the air, and the consequent, burn- 
ing of charcoal produces a temperature above 
that of the surrounding medium. In the 
carnivora the blood does not Rupply a suffi- 
ciency of carbon, and the vital tissues them- 
selves are destroyed to maintain life. Oxygen 
will destroy the organic fabric, ami the de- 
ficiency of carbon in the blood of the car- 
nivora permits it to attack the muscular 
fibre, and that is constantly burning away to 
maintain the animal heat. This chemical 
fact explains the spare outline of their bodies, 
and the small secretion of adipose tissue; it 
also explains the fu*tid exhalations which 
pass from them, and which are the result of 
the rapid decomposition of nitrogenous prin- 
ciples, and the consequent production of a 
considerable volume of ammonia and other 
proximate compounds. The human body is 
kept at a temperature of 08 1 Falir. by the 
constant destruction of carbon. If the diet 
consists of starchy or carbonaceous mate- 


rials, such as farinaceous food, the action is 
the same as that of the herbivora; if flesh 
forms a portion of the diet, muscular tissuo 
will be decomposed to a greater or lesser 
degree, and the nitrogenous principles will 
cause the evolution of odours similar to those 
of the carnivorous tribes. 

In (lie economy of the human frame, tho 
vital organs and their corresponding func- 
tions may be grouped into two great classes 
the voluntary and the involuntary. The 
voluntary are those which act conjointly 
with the will and in obedience to it, as the 
motor nerves of the muscular system; the 
involuntary are those which act indepen- 
dently of the will, as the lungs, the stomach, 
the heart. The heart continues to beat at 
the rate of a hundred thousand times every 
twenty-four hours, for eighty or ninety years, 
whether we will that it should do so or not. 
The museular system is under the control of 
the will ; you may raise your arm or let il 
rest ns you please. 

Volition forms the great distinction be- 
tween animal and vegetable life; as vege- 
tables are without volition, their functions 
are constantly increasing the fabric; and 
when volition ceases in the animal, its life ap- 
proaches to a vegetative state. Our organs 
of digestion and assimilation are beyond 
the control of the will, and therefore nutrition 
may be considered a vegetative process. 

The prominent characteristic of sleep is 
the suspension of volition : the state of an 
animal during sleep is, therefore, analogous 
to that of a vegetable. Tlie vital forces are 
not constant and uniform in action ; they are 
ever ebbing and flowing like the tidal waters 
of the sea. The most important physiological 
distinctions, between wakefulness and sleep 
are the diminished respiration and slower cir- 
culation during tho latter state, than during 
wakefulness. It is a law, that after the lapse 
of a certain number of hours of activity, tho 
involuntary organs, the heart and lungs, lose 
their wonted activity, and their action suffers 
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a diminution. The body must be passive and 
in a recumbent position, in order to induce 
sleep with ease, and to secure its benign 
influence. The contraction of the heart is 
the power l>y which the blood is propelled 
into the system : the contractile force is 
adequate to propel the entire current through 
the circle. The heart of the horse has a force 
capable of maintaining a column in an up- 
right tube of ten feet. A column of ten feet 
indicates a pressure of about four pounds 
and a half on each square inch of surface. 
Allow that the human heart is capable of 
supporting a column of eight feet, a pressure 
of about four pounds to the square inch 
will he indicated. But the left ventricle 
must exert a greater power than that which 
is merely necessary to propel a given quantity 
of fluid a given distance : it, has to overcome 
the resistance of the quantity of the blood pro- 
jected : of that which is already in the artery, 
and which does not partake of the immedi- 
ate propulsion, and also of the elastic vessel : 
so that a force of about six pounds on the 
square inch is the most satisfactory estimate. 
The left ventricle, when distended, lias about 
ten square inches of acting surface, ant 
therefore we estimate the total mechanical 
force of the heart at sixty pounds. Dr. Ilalcs 
estimated it at fifty -one. 

Now, while the body is maintained in an 
upright position, there is a column of blood 
reaching from the heart to the head, acting 
upon the propelling organ; this is equal to 
a pressure of live pounds upon the heart. 
But, by assuming the horizontal position, 
this distending force is diminhhed ; therefore 
the heart relaxes, and the blood Hows more 
slowly through the system. 01 course it 
comes less rapidly in contact v»iih the heart 
and lungs, and these are also diminished in 
their action. And then the amount of 
arterial blood in the body becomes less, and, 
consequently, the amount of venous blood 
greater. 

Thus we see that one of the physiological 


conditions of sleep consists in a lower degree 
of vitality, consequent on the slower circula- 
tion of the blood. 

When the aorta (that is, the great artery 
arising out the left ventricle of the heart) 
is tied by r a ligament, sleep is the result. 
When large quantities of blood are removed 
from the body, sleep invariably follows. 
When venous blood is withdrawn and in- 
jected into an artery, sleep takes place, 
amounting to asphyxia, and sometimes to 
j death. Bichat believed that this resulted 
from the mere prevnee of venous blood in 
an artery ; I)r. Kay Shuttleworth has shown 
that it may result from increased pressure 
on the brain. In either case this experiment 
throws light upon the subject. Reptiles 
have a great tendency to sice}), while birds 
are remarkably wakeful animals. The cir- 
culation in the reptile is slow and sluggish ; 
lienee the low temperature of the body and 
the tendency to a state of torpor. The cir- 
culation in the bird is exceedingly rapid, the 
vital forces are more energetic in action, and 
the opposite condition is the result. Chossat 
found that frogs would live for lifted) months 
without food, ami with a very Hilling Joss 
of weight; nay, he found that frogs would 
continue alive for a considerable length of 
time in a vacuum. 

We have seen that the blood flows more 
slow ly through the system during sleep, than 
during wakefulness. The result, then, of 
! this dilference of action is, that during sleep 
! A.v.v oxygen is taken into the system; so that 
j the waste is less, and the amount of venous 
j blood is, at the same time, increased. Now, the 
J element which combines with oxygen in the 
| greatest quantity is carbon, and the presence 
1 of carbonic acid is the chief cause of the 
j dark colour of venous blood. Scharling, 
t Andral, Guvurrel, Brunner, and others, have 
j investigated the chemistry of respiration with 
j the most brilliant success. I Bhall cite two 
! of Sclia rling’s results to illustrate the ques- 
tion before us. A soldier, twenty-eight years 
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of age, weighing 164 pounds, consumed of 
carbon per hour— 

While fasting . . . Ill grains. 

After breakfast ... 159 „ 

After dinner ... 188 „ 

Threehours after dinner 191 „ 

Whilst asleep . . . 137 „ 

Again whilst asleep . 122 ,, 

A ) r oung girl, weighing 46 pounds— 

After breakfast . . 95 grains. 

After dinner . . . 103 „ 

After tea 99 „ 

Whilst asleep ... 75 

Again whilst asleep . 05 „ 

As the horizontal position induces a feeble 
action of the heart and lungs, so there arc 
other causes which tend to the same effect. 
Why is there a tendency to sleep after 
dinner P Macnisli says that the drafting 
away of a large amount of nervous power 
from the brain, to effect digestion in the 
stomach, is the cause of this. But this posi- 
tion is merely assumed. What is meant by 
nervous power? The expression gives us 
nothing tangible for examination. It cer- 
tainly involves the necessity for considering 
digestion as a vital operation in the highest 
sense of the word. But modern chemists 
regard digestion as a merely chemical opera- 
tion. Indeed, this supposition that the mind 
yields a portion of its power to assist in 
digestion is purely hypothetical ; and modern 
organic chemistry has opened a new world of 
wonders, and has let in a flood of light upon 
the subject. Mark, the tendency to sleep 
mostly follows an excess of food. The first 
effect of an excess of food is distension of the 
stomach. The cardiac portion of the stomach 
lies up against the great muscular partition 
called the diaphragm. The diaphragm is, by 
the distended stomach, forced up against the 
heart and lungs, and the free play of the 
latter *is thereby impeded ; so that we have 
in this case a condition parallel with that 


observed before, as a consequence of a recum- 
bent posture, namely, a reduction in the 
rapidity of the circulation and respiration. 
Again, when the stomach is supplied with 
food, its villi enlarge, and its arteries become 
turgid with blood by the stimulation conse- 
quent on the presence of aliment. And, if a 
great accumulation of blood takes place at 
one part of the body, it must be at the 
expense of every other, and in this case we 
have not only a slower circulation and a 
feebler action of the lungs, but the brain is 
deprived of a considerable amount of arterial 
blood by the increased flow to the stomach. 
This explains the easy indolence of an obese 
idiosyncrasy, and that drowsy evenness of 
temper so frequently to be observed in those 
who are in the condition vulgarly termed 
“ fat.” In these, the adipose tissue accumu- 
lates, and permanently forces up the diaph- 
ragm ; it also lodges around the edges of the 
heart and lungs, and these becoming restricted 
in their action from insufficiency of space, are 
at last permanently contracted. Have you 
not observed the antipathy of Bueh per- 
sons to active exertion? It is a settled fact 
that everything which tends to lessen the 
respiration i3 a cause of sleep. The same 
may be observed in animals fatted for the 
butcher, the obesity of a prize cattle show 
illustrates the same fact. The stomachs of 
the animals are distended with food, the 
action of the heart is impeded by pressure, 
the lungs are choked up with fat, and the 
victims, after gasping ineffectually for active 
respiration, fall into a deep sleep. 

And why so P What connection can sub- 
sist between the rate of the circulation and 
the amount of venous blood, and that 
quiescent state to which we apply the term 
sloop? We must invoke the genius of 
chemistry for a solution of this difficulty, for 
every physiological condition has its ana- 
logue in chemical law ; but it suffices that we 
have explained physiologically why we lie 
down to sleep. Kabl Pbospeb, 
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METEOROLOGY OF JUNE. 

FROM OBSERVATIONS AT HIGHFIELD HOUSE OBSERVATORY. 




Year. 

Mean 
Tempe- 
rature 
of the 
Air. 

Degrees. 

Mean 
Tempe- 
rature of 
the Dew 
Point. 
Degrees. 

Mean 
Pres- 
sure of 
the Air. 

Inches. 

Mean 
Amount 
of Cloud. 

(0 — 10). 

Number 
of Rainy 
Days. 

184G 

.. 07*7 

.. 53*1 

. 29*870 

.. 4*5 

. 10 

1847 

.. C21 

.. 54*5 

. 29*552 

.. 0*0 

. 17 

1848 

.. 59*3 

.. 51-8 

. 29*020 

.. 7*0 

. 25 

1849 

.. 55*5 

.. 53*2 

. 29*895 

. . 5*0 

. 10 

1850 

.. 60*0 

.. 53*0 

. 29*873 

. . 0*3 

. JO 

1851 

.. 50*7 

.. 50*3 

. 29*859 

.. 5*7 

. 17 

1852 

.. 57*0 

.. 50*5 

. 29*536 

.. 8*0 

. 25 

1853 

.. 58-3 

.. 52*6 

. 29*721 

.. 7*8 , 

. 20 

1854 

.. 55*2 

.. 4H-9 

. 29 713 

. . 81 

. 14 

1855 

.. 50*2 

.. 47*0 

. 29*830 

.. 7*1 

. 13 

1850 

.. 50*3 

.. 49*2 

. 29*812 

. . 7*0 

. 13 

1857 

.. 00*9 

.. 52 0 

. 29*978 

. . 0*5 

. 12 

1858 

.. G 4*4 

.. 51*0 

. 29*917 

.. 5*7 

. 8 

1859 

.. 58*8 

.. 52*0 

,. 29*773 

.. 7*S 

. U 

1800 

.. 55*0 

49*1 

,. 29*608 

.. 8*9 

. 25 

Mean 

.. 58*9 

.. 51*3 

.. 29*773 

.. 0*9 

.. 15.V 


The mean temperature of the air for the last fifteen 
years, for June, is 58*9’, the range in the mean tem- 
perature being from 55*2® in 1804 to 07*7° in 1810 — a 
difference of 12 5°. The lowest means occurred in 
1840, 1851, 18,72, 18.74, 1875, K50, and 1800, ami the 
highest in 1840, 1847, 1850, 1857, and 1858. 

The mean temperature for June, for the last fifty 
years, is 58*7°, and it was as high us 07*7° in 1840, 
and as low a9 53 8° in 1821. 

The mean temperature of the dew-point for June, 
of the last fifteen years, is 51*3’, the range being from 
47-6° in 1855 to 54-.V in 1817— a difference of 0*9\ 
The mean difference between the temperature of the 
air and that gf the dew-point being 7 0’. 

The mean pressure of the lust fifteen years, for 
June, is 29*773 inches at the height of 174 feet above 
the mean sea-level, ranging between 29*530 inches 
in 1852, and 29*978 inches in 1 857 — a difference of 0*4 12 
of an inch (or less than half an inch). To reduce 
these readings to the mean sea-level, it is requisite to 
add 0*184 of an inch, when the mean temperature 
is aB low as 55*2 J , as in 1854; and 0*181 of an inch 
when it is as high as 07*7\ as in 1840. On applying 
this correction, the mean pressure of the last fifteen 
years, when reduced to the mean sea-level, is for June 
29*950 inches. 

The mean amount of cloud, for June, of the 
last fifteen years is 0*9 (or under seven-tenths of 
the whole sky) ; the amount being as much us 8*9 in 
1800, and as little as 4*5 in 1840 (or only half as 
much). The years of much cloud were 1818, 4832, 
1853, 1854, 18/50, and 1800, and of but little cloud, 
1840, 1847, 1849, 1851, and 1858. 

The mean number of rainy days, for June, of 
the last fifteen years is 15J, ranging between 8 in 1838, 


and 25 in 1848, 1852, and 1860 — a difference of 17 
days. The years of but little rain are 1840, 1849, 1850, 
1857, and 1858; and of much rain 1848, 1852, 1853, 
and I860. E. J. Lowe. 


ASTRONOMICAL OBSERVATIONS 
FOR JUNE, 1861 . 

The Sun is in Gemini until the 21st, and then in 
Cancer. He rises in London on the 1st at 3h. 51m., 
on the 10th at 3h. 45m., on the 20th at 3h. 44m., 
and on the 30th at 8h. 48m,; setting on the 1st at 
81i. 5m., on the loth at 8h. 13m., on the 20th at 8h. 
18m., and on the 30th at 8h. 18m. He is ubove the 
horizon in London on the 1st, 16h. 14m., on the 21st, 
IGh. 34m., and on the 30th, lOh. 32m. 

He rises in Edinburgh on the 0th at 8h. 19m., 
and on the 25th at 3h. 18m. ; setting in Edinburgh 
on the 7tli at Hh. 37m.; and on the 30th at 8h. 45m. 

He rises at Dublin on the 3rd at 3h. 40m., and 
on tlie 22nd at 3h. 34m.; setting at Dublin on tho 
1th at. Hli. 19m., and on the 23rd at 8h. 30m. 

Tlie Sun is on the meridian on the 1st at 12h. 2m. 
40a.; on the 14th at 12h. Oni. 5s., and on the 30th 
at 1 lb. 5fim. 43s. 

Tlie equation of time is on tho 1st, 2m. 30s. sub- 
tractive, on tho 14th, 5s. subtruetive, and on the 30th, 
3m. J7s. initiative. 

The* Moon is new on the 8th at lh. 38m. p.m. 

Full Moon on the 22nd at, 2h. 28m. p.m. 

She is at her greatest distance from the earth on 
the 3rd, and nearest on the 19th. 

Mercury is an evening star, and favourably situated 
for observation about tlu* middle of the month ; ho is 
in Taurus at the beginning, then passes into Gemini, 
and is in Cancer at the end i >f the month, being at his 
greyest elongation on the 25th. Rising on the 5th at 
111. 30m. u.tii., and on the 30th at 0h. 5m. a.m. ; 
setting on the 5th at Oh. 10m. p.m., on the 15th at 
KHi. Oni. p.m., and on the 30th at 91i. 29m. p.m. 

Venus is in Taurus at the beginning, and in Gemini 
at the end of tlie month, unfavourably situated for 
observation. Rising on the 5th atlli. 9m. a.m., and on 
the 25th at 4h.40m. a.m. ; setting on the 5th at 8h. 
45m. p.m., ami on the 25th at9h. 12m. p.m. 

Mars is in Gemini at the beginning, and in Cancer 
at tho end of the month, badly situated for obser- 
vation. He rises on tlie 5th at 5h. 32m. a.m., and on 
the 25th at 5h. 2hn. a.m. ; setting on the 5th at 101i. 
10m. p.m., and on the 25th at 9h. 39m. p.m. 

Jupiter is in Leo, and a conspicuous object. ITo 
rises on tbe 5th at 9h. 13m. a.m., and on the 25th at 
Hh. 13m. a.m.; setting on the 5th at 12h, 0m. a.m., 
and on the* 25th at IGh. 51m. p.m. 

Saturn is in Leo, am’, therefore, an evening star. 
Rising on the 5th at lOh. 23m. a.m., and on the 25th 
at 91i. 13m. a.m. ; setting on the 5th at 12h. 37m. 
a,rn., and on tlie 25th at llh, 17m. p.m. 

Uranus is in Taurus, and, being in conjunction 
with the Sun, is invisible. 
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'Eclipses of Jupiter’s Satellites: — On the 5th, at 
llh. 11 to. p.m., 3rd moon reappears. On the 5th, at 
llli. 28ra, p.m., 1st moon reappears. On the 20th, at 
8h. 24 :n. p.m., 4t.h moon disappears. On the 21st, at 
Oh. 40m. p.m., 1st moon reappears. On the 27th, at 
Oh. 40m. p.m., 2nd moon reappears. 

Occupation of Stars by the Moon : — On the 11th, 
£ Cancri (5jr magnitude) disappears at 8h. 43m. p.m., 
and reappears at Oh. 40m. p.m. On the 17th, 00 Vir- 
ginia (5£ magnitude) disappears :tt llh. 40m. p.m., 
and reappears at 12h. 35m. u.m. On the 20llur Srorpii 
(3| magnitude) disappears atGh. 50m. p.m,, mid re- 
appears at 71i. 50m. p.m. 

Stars on the Meridian: — On the 3rd, Arctnrus 
souths at Oil. 20m. Os. p.m. On the 5th, An tares souths 
at llh. 23in. 30s. p.m. On the 5th , a Ophiuchi souths 
at I2h. 31m. 50s. p.m. On the Oth, € liootis souths nt 
Oh. 37m. 52s. p.m. On the 8th, a Libra souths at 
Oh. 34m. 17s. p.m. On the 10th, a (-oromr llorealis 
souths at 10b. 11m. 53s. p.m. On the 13th, a Serpentis 
smiths at lOh. 8m. 42s. p.m. On the 10th, a Hereulis 
souths at llh. 15m. 45s, p.m. On the 27th, Are turns 
souths at 7h. 45m. 47s. p.m. On the 30th, Antnres 
souths ut Oh. 45m. 13s. p.m. Oil the 30th, a Ophiuchi 
souths at lOh. 52m. 37s. p.m. 

E. J. Lowe. 

THE MICROSCOPIC OBSERVER 
JILNE. 

A Study of tiif. Anagu.t.is. — W lmn we begin to use 
the microscope, there uro many small (lillieulties which 
our hooks do not notice or explain uwav. The grcil 
minds who wrote them Imre forgotten the day when 
the lirst microscope was puzzled over; the lenses 
screwed on inquiringly, “ the live-box" examined 
curiously, the “spotted Jens” a mystery not cleared 
up. and even the condenser awkwaully managed. As 
beginners are always coming to sources of information, 
this subject is selected for all elementary lesson. Use 
the lowest power of the microscope always, und only 
screw on a more powerful lens when it is absolutely 
necessary. A two-inch object-glass is the best for a 
general examination of a flower. On the table have a 
glass of water; some glass slides and bits of thin 
glass ; four slides, with a square of white, black, red, 
and blue paper fastened underneath, giving various 
coloured grounds for the examination of opaque 
objects ; a lancet, which cuts delicate slices or sec- 
tions; a camel-hair pencil ; several fine needles, 
mounted on smull bandies (ours are made out of 
lucifer matches). Nothing more is required for the 
examination of flower or insect by a young botanist or 
naturalist. Thus provided, we begin our work. This 
month of June is so rich in beautiful flowers und in- 
numerable iusects, that the difficulty lies in selecting 
our object for examination ; but let us take that bright 
little wayside friend, “ the poor man’s weather-glass.” 

Anaoallis (the Scarlet Pimpernel). — The very 
name tells of its brightness, Anftgaliis, from the Greek 


word, Anagaleo, to laugh. This merry little flower 
loves the sunshine and fair weather only, shrinking 
from the dark cloud and from the rainy day, closing 
its petals hastily before a storm to preserve its deli- 
cate organs from the slightest moisture. Neither 
does ibis weather-wise little creaturo awake very 
early, never before eight, a.ra., and closes its pretty 
corolla again at about three minutes past two, p.m. 
For this reason it always makes one of the floral 
clocks, which marks each hour of the day by the 
opening and closing of a flower. In the scientific 



1. AnagnU'm prahnsis. 2. Stamen with jointed hairs. 

3, 1 he. seed raw, l. 

world Aungullis has been classed thus: — Linnean 
cIuns und order, l'rufatidria monogynia ; Natural order, 
Vrimulacew. which means that it is lirst cousin to the 
pretty primrose, the polyanthus, the auricula, the 
cyclamen, to the tiny chufl’-weed, and the sea-side 
gluux, or sen milkwort, beside, other foreign grand 
relations, and many more country cousins. More- 
over, it is an example of the pentagon flowers. In 
the wide, wide field of creation so great is the pro- 
fusion, so infinite the variety, of vegetable life, that a 
young botanist scarcely realizes the order, and the 
evident adherence to a fore-arranged, fixed plan, 
which marks all the works of God. Even as the 
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astronomer, turning his telescope to the unfathomeil 
space above, finds the most perfect order and laws 
immutable amidst those rolling spheres, so the natu- 
ralist with his microscope pauses at times, over- 
whelmed with the evidences of careful design and 
minutest attention to the order, form, and beauty of 
the objeot he examines. The architecture of a plant 
is a wonderful study; we shall consider that parti- 
cularly hereafter. The present little flower is an illus- 
tration of a very graceful mathematical figure, the 
pentagon ; one which we have seized upon for our 
human creations of beauty in the tracery of our church 
windows, and which we find in the garden and the 
field, combining regularity of form with beauty of 
colouring. Here is a pentagon, five 
equal sides, five angles or corners all 
exactly equal, and all the same dis- 
tance from the centre. Now observe 
our little Anagallis. Five gathered 
into one, or one divided into five, 
that is the plan upon which it is 
fashioned, a plan remember, and not by chance or at 
random, not carelessly, as the great power of God 
might seem to make all things in the good pleasure of 
his will. First the calyx, all in one, with five deep 
points. The corolla, also all in one (monopetalous), 
fitting by a short tube into the calyx, and spreading 
into five divisions, or lobes. Five stamens, each 
exactly opposite one lobe of the corolla — a fixed rule in 
this tribe, and not a common one, for usually the 
stamens arc alternate with the lobes, as you nmy see 
in the borage and its brethren. One pistil or staub - 
wch, as the Germans call it, an excellent name, mean- 
ing “pollen-path,” which it is; the loosened tissue 
forming innumerable little channels or paths, whereby 
the pollen grains cast down their tiny tubes, and reach 
the ovary to perfect the seed. The stamens are called 
staub-fuden , pollen-thread, the filament supporting the 
various-shaped anther full of the fructifying “ dust.” 
Let us examine the flower now more closely. With 
the lowest, power on the microscope take one of the 
coloured segments of the corolla, and press it lightly 
in a drop of water under a bit of thin glass; we shall 
see that the edge of the petal is fringed with little 
bell-like glands, purple and white, and that hues of 
deeper colour radiate from the base of the petal. 
Now let us look at a stamen on another slide in the 
same way ; half-way up the slender white stem are 
purple-jointed hairs, like a row of fairy amethysts ; 
above is the heart-shaped anther, with its golden store 
of pollen-grains, out of each of which will flow the 
life-giving germ to the future seed. Take the style, 
and upon the stigma you will see a viscid juice exuding 
which has fixed the pollen -grains, and steadied them 
as their tubes descended the slaub-wek to the ovary 
beneath. As the Anagallis flowers gradually from the 
root upward, you will probably find a seed-vessel Half 
ripe upon the stem. It is very beautiful and peculiar, 
opening like the lid of a box, and within are the most 
exquisite seeds, arranged on a central column ; they 
are of a delicate green colour, and as if frosted with 
silver, dotted all over, a sight not easily forgotten. 


This form of capsule is called a pyxis ; no other 
flower except the henbane has exactly the same. If 
we now put on a higher power, and return to the first 
slide of the petal, we shall see that the little purple 
bells are jointed at the base, as if they could ring out 
a merry peal to the winged creatures who flit near, 
and draw them to banquet on this golden store and 
sweet nectar. The dark lines we saw radiating from 
the base of the petal, if we now press the glass tightly, 
are manifestly spiral vessels, not one only, but many 
in a line, short, and joined to each other by a delicate 
dovetailing process ; which vessels conduct air through 
the petal, and probably give it elasticity and power of 
contraction. Think of the mechanism in that one 
small flower ; the hidden uses, the marvellous beauty 
we have so often passed carelessly by, and think of 
the Almighty hand which fashioned it so daintily, 
taking pleasure Himself in the arrangement of all its 
parts. “ For thy pleasure they are and were created,” 
is true of the simplest flower as of the brightest star 
that shines in the immensity of space. The limits of 
my corner will not allow me to give another flower at 
full length stretch, but let me direct the young bota- 
nist to the little garden ehickweed (Stellaria media). 
Take one of its smallest open flowers, and place it on the 
red slide, throw light upon it with the condenser, and 
the beauty of this little weed will dolight you. Tho 
sepals so brightly green set offby the crimson ground 
of the slide, will show themselves fringed by jointed, 
glandular hairs. The snow-white petals seem fretted 
with silver meshes, the kidney-shaped stamens of a 
rich crimson hue are reticulated, and those which are 
unfolded display upon a (lark blue or violet lining 
the golden halls in clusters, pollen grains, them- 
selves a study for a higher power; then the lovely 
three-plumed stigma, seemingly crystallized, and on 
the fretwork pollen grains arrested, and fructifying 
the ovules below. Make a seetion of the ovary across 
the bottom of the style, and the ovules are seen like 
little eggs in a pretty green nest, which ovules grow 
into dotted seeds well worth seeing when ripe. Let 
me urge every one who studies Natural History to 
keep u note-book, ami those who can draw to do so at 
the microscope. The observation of minute beau- 
ties will stamp them on the memory, strengthen its 
power and quicken the eye also to perceive what 
hundreds never see. Make notes of the shapes of 
stamens. The position and oppning of the anthers, 
the shape of the pistil and its stigmas. Examine the 
ovary, and mark how the seeds are placed within. If 
there are more cells than one, cut several ovaries to 
see the ovules in all their stages, then examine every 
ripe seed, its shape and its markings. Ho this as if 
no one had ever done it before, and the exercise will 
be worth years of mere book-learning. — L. Lank 
Claiik. 

Club Mosses. — The pretty plants of the order 
LycopodiacetB are receiving a considerable share of 
attention now by horticulturists, as the culture of all 
the species is found to be very easy, and in accord- 
ance with the growing taste for elegancies of form, 

| irrespective of gaudy colours. The possessor of a 
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few glass shades may soon have them filled with the 
creeping club-mosses of the 8dagine.Ua tribe by pro- 
viding sweet sandy peat, and inserting in it small 
pieces of selected plants, with ready-formed roots at 
the bifurcations of the stems. There is nothing in 
the classes of ferns and mosses to surpass the beauty 
of these curious Cryptogams. The majestic feathery 
character of 8. mcrlvnsii , the metallic blue of 8. cas- 
iium , the well-known lively verdure of 8. denlicu latum, 
and the various hues of S. sifricanus, Lervigatus, etc., 
are severally distinct and unique, and give to (ho 
microscopic study of the plants all the charms of 
elegance and taste. We have lately seen the common 
British club-mosses in an admirable state of cul- 
ture in tin; fern-house of — Mongriodien, Ksq., at 
Forest Mill, where Lycopodium inundatum is used to 
clothe the sides of fern baskets suspended over a 
tank. The first object that will strike the attention 
of the mieroseopist is the pellucid aerial rootlets that 
issue from the joints along the stems, and which in 
the moist air of a close bell-glass absorb nourishment, 
as freely ns if immersed in the soil. This is the 
method of reproduction to which the cultivator ordi- 
narily resorts, because the surest, and the quickest; 
but the mieroseopist will prefer, if possible, to raise 
plants from spores, and this will lead to a study of 
the modes of fructification. The spores occur in 
dehiscent cases at the base of tin; leaves, and may bo 
traced by m-mus of ;v t’oddington applied to the upper 
surface. In some cases there is a departure resem- 
bling that of (hmunda among ferns, the fertile leaves 
being collected in spikes, so as to give a more dis- 
tinctly flowering character to the species, J.t/mpo- 
dium complanahm is an example of this; the spores 
rise in imbricated pyramidal clusters above the general 
outline of the fronds ; and Lycopodium luriduhtm , 
which throws up spikes resembling the fruit '-•pike of 
an Eg ui seta, but With a spinous process at. each im- 
brication. The spores of Selaginella are of two kinds: 
the out; kind known as oospores, the other pollen spores, 
distinguishable by the former being larger than the 
latter, and produced on the lowest, scales of the 
lateral leaf-spikes. If a few stems of Set t gin ell a rner- 
tensii are Allowed to perish and become dry, they will 
be f mud, on attempting to break them, to be fur- 
nished with a tough fibre, running the whole length 
along the centre of the stem. This cord is the origin 
of the fib ro* vascular bundles which ramify from the 
stem to the leaves, and give an arborescent character 
and considerable rigidity to the plant.. We have grown 
this species to a height, of twenty inches, perfectly 
erect and self-supporting, anil its appearance tie u 
was singularly graceful, the summit curving over in 
the ortho, lox fashion of a Prince of Wales's feather. 
The fibro-vasonlar bundles consist of spiral ducts, 
which, by secondary deposits, acquire a ligneous 
character. The reproduction is pretty well under 
Rtood in the case of Sclaginella. The two kinds of 
spores behayo very differently wheu sown. The 
small pollen spores discharge minute cellules, “ in 
each of which is developed an actively moving spiral 
filament, which breaks out and swims about rapidly 


in the water when seen under the microscope.” The 
oospores remain apparently dormant for a length of 
time, during which cell formation proceeds within 
them, the results of which are very minutely described 
at page 439 of the “Micrographic Dictionary.” There 
are two families of Lycopodiaccce : 1 . Locopodiece , in 
which there are two genera — a, Lycopodium , the spo- 
ranges of which are of one kind, and ft, Selaginedla , 
the spores of which are of two kinds: the small 
spores (pollen-spores) resembling those of Lycopo- 
dium ; the other and larger spores (oospores), situ- 
ated at the base of the spikes, four-lobed, and con- 
taining four sporoH. The collection of the British 
Bye op uds and exotic Sdagindlas is as interesting a 
pursuit as any within the range of microscopical 
studies, and will well repay by the various elegancies 
the plants exhibit under a proper system ol‘ culti- 
vation. 


JVIt jSfoteworthy’s Cforner. 


Dkhi* Ska Life and SnmrA it ink Caiu.es. — The 
popular opinion was pretty freely expressed, on tho 
occasion of the deposit, of the Atlantic Telegraph, that 
some sea monster, whale, shark, sea-serpent, or dragon, 
would, in a mischievous freak, chump it up and digest 
a mile or two for mere amusement, but, sea-serpents 
and dragons of the deep have been treated with pro- 
found contempt by marine telegraphists. There is al- 
ways a grain of truth perceptible among the dregs of 
popular lolly, and the little pholadcs tlmt make ships 
into colanders by their reticulated borings, and tho 
eephalobranehiate annelids that make cubles of their 
own by the agglutination of foraminiferous shells, are 
not to be so quietly ignored in any case where largo 
sums of money are invested in scientific appliances 
that, tire entrusted to tho fury of the sea. Marino 
animals mostly affect the zones of least depth, and, 
consequently, thero is a greater abundance of life in 
the vicinity of sea-coasts than far away in the deepest 
waters. 'Whatever danger, therefore, may arise through 
the attacks of marine animals on the sheathing of 
telegraphic wires ; it diminishes with the relative depth 
to which they arc submerged, and vice versa ; but at 
the greatest depth ever sounded, life is, nevertheless, 
possible. As to the facts of tho case. Sir John Boss, 
mi his “ Voyage of Discovery to the Arctic Regions,” 
published in 1819 , recorded the occurrence by sound- 
ings of annelids (sea-worms) at depths varying from 
192 to 1000 fathoms. Samples of sea-bottom, con- 
sisting mainly of stones and mud, brought up from a 
depth of 1000 fathoms, exhibited annelids as the normal 
inhabitants of the mud, not as the accidental result of 
drifting currents or tidal influences. In one case tho 
line brought up, from a depth of 300 fathoms, a speci- 
men of Gorgonocephahis arcticm , measuring two feet 
in length, which is now in the British Museum. Star- 
fishes, mollusks. and crustaceans were also procured 
from a similar depth iu Baffin’s Bay, and we may 
fairly infer that on a wanner sea-bottom than that 
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operated upon by the great Arctic voyager, a more 
various fauna would be discovered. We turn to the 
recent survey for the Atlantic Telegraph, conducted 
on board H.M.S. Bulldog, and our preformed notions 
of the confined areas of marine life are at ouce upset, 
for pelagic life is evidently liberally diffused. At 
fathoms, midway between Greenland and the 
north-west coast of Iceland, Ophiocom.r were found in 
abundance. These are star-fishes of the order A*(c- 
ruble a, with long rays distinct in outline from the 
central disk. Dr. Wallieh lias sufficiently explained 
the plan on which the soundings wore made, to re- 
move all possibility of doubt as to their being derived 
from the sea bottom, and not from any point inter- 
mediate between the surface and the bottom, as might, 
be inferred from a mere statement of their occurrence 
on the sounding line. On dissecting these 0}>ltioe<nuu\ 
their stomachs were found to he liberally filled with 
( slobitjcrinm , and wo are thus led a step further to the 
conclusion that Fontmini/era abound with them as 
active agents in the formation of marine deposits. Dr. 
Wallieh says the deposit brought up consisted of ffo 
per cent, of these same Fora min if era , the presence of 
which constitutes the region a feeding-ground for star- 
fishes. But move important still is it to note further 
that specimens occurred of tubes formed by shells of 
( jlohiijcrina . These tubes were about a line in dia- 
meter, varying in length from one-si xh.vutli to one- 
fourth of an inch, and so constructed as to lead to the 
inference that at JffBl fathoms minute annelids are as 
ahinnluut as members of the same family are in the, 
shallow waters upon our sandy shores. The, question 
arises, is it of any consequence to tin: promoters of 
ocean telegraphy that such organisms have been met 
with as veritable occupants of deep sea bottom.-*? 
A priori, it must be worth while to know what sort of 
companionship a cable is to have when committed to 
the ooze and tangle, after an expenditure in its pro- 
duction of thousands of pounds. Bntd posteriori, the 
Mediterranean cable suffered from borings nude by 
pholarh’ft at a depth of 00 to 70 fathoms; that is to 
say, the cable, as well as its inelosure of gutta-percha, 
was pierced by X>/l<>phxtja Jorsalis, a well-known de- 
stroyer of submerged timber, and first cousin to 
Trrdo naval/#, the dreaded ship-worm. Mr. Jeffreys 
adduces instances of drift wood pierc-ol by conchi- 
fcU’oU-t uvdlusks, bul a float in;/ object offers no illustra- 
tion of the circumstances of a submerged cable. It is 
something towards the attainment of an object to know 
all the difficulties with which it is beset, and clearly 
enough submerged cables have to contend for empire 
with echinodenns, mollusks, annelids, crustaceans, 
forarainifera, and some possible rhizopods, or what- 
ever may be the originators of those “ eoeeolilhs” of 
Professor Huxley. The thought that occurs to us as 
to the practical lesson of these facts is, that to prepare 
cables in any way to repel such creatures — and we 
have in view the j pholadcs only at present, as to he 
feared— will be found much more difficult than boldly 
inviting them to make their attacks, mid from their 
united efforts deducing for the cable an element of 
strength instead of weakness. We will suppose a 


cable to lie on a sea-bed, fully exposed to the attacks 
of pholades , and the date of its disability is not far 
off. But suppose it so prepared with a rough ex- 
terior, in which crustaceous or siliceous matters pre- 
dominate, that the tendency of tube-forming annelids 
and deposit-building foraminifera to coat and cover it 
with a calcareous crust is greater than that of the 
toredos to pierce it, and thenceforth the proper inha- 
bitants of the bed of the ocean become agents in its 
preservation ; it is in time invested with incrustations 
that, shield it from the attacks of borers, that possibly 
arrest the progress of decay in the vegetable coating, 
and that increase the insulation to an extent appre- 
ciable in tho electrical fidelity of the transmitted 
currents. A few easily-performed and costless experi- 
ments would determine whether it is possible to pre- 
pare cables in a way to facilitate their incrustation, 
and if so, what practical benefit is to be looked for us 
the result of ( he process. 

Tjik I'Tndino Mnmoscorrc. — Microscopists seem, 
so far as we are aware at. least, to have lost sight of 
the primitive or UlesciSpic form of the compound mi- 
croscope, a form which, if properly constructed, 
would, in the hands of the naturalist, prove a most 
useful and interesting instrument to facilitate the 
finding of the smaller plants and animals, tbe ex- 
amination of comparatively near but unapproachable 
objects, looking nt pictures, etc. We have hud the 
object -glass removed from an ordinary pocket tele- 
scope, and an object-glass of a shorter focal length 
fitted in its stead, so that, the focus of the new ob- 
jective is less (.ban one-half the length of the instru- 
ment,. Thus, eoiiplwd with the advantage of objects 
appearing erect in position by the use of the erecting 
eye-piece of tho telescope, we have also procured 
double the extent of draw or focussing range that 
any ordinary telescope will bo fowhd to have with an 
object-glass of tin* same focal length. By this ar- 
rangement the instrument will he found to come to 
a perfect focus with u pretty large sharp field on 
objects at any distance that exceeds the focus of the 
object-glass. By this simple alteration any pocket 
t* lescope may readily he transformed into a finding 
microscope. We suppose, however, that this instru- 
ment. properly constructed, with lenses specially cor- 
rect'd to focus on objects at a medium distance, say 
four feet, or so, might, he produced by some of our 
opticians with a power and definition approaching to 
such perfection that its application would open up, 
as it were, the every-day life in the wood ami 
meadow, pond and streamlet, enhancing everywhere 
the wanderings of the student of Nature, and be- 
coming nn uuxiliury of no mean importance to his 
studies. It is also calculated to save tlm time of the 
naturalist in a great measure, by enabling him to 
scan, while walking and erect, with microscopic power 
and penetration, a considerable extent of country, or 
examine infinitely the length, breadth, and depth of 
ponds in a short time. It tends, also, to remove 
many of the annoyances and dangers that impede 
the progress of the excursionist.. Besides, the in- 
terest that attaches to its revelations of insect life 
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and activity only require to be shown to make the 
instrument a favourite. Thus far have we found the 
finding microscope useful and very interesting, and 
doubt not that, if it were applied in this way, it would 
turn out a most important acquisition to the natu- 
ralist, and a useful accession to his collection of in- 
struments, as by its aid observations may be made on 
plants and animals in their natural elements, and 
many facts collected that cannot possibly be without 
some such instrument. When it is applied to pic- 
tures, photographs, or prints, it is also gives a stereo- 
scopic beauty and relief. It is by no means useless 
as a telescope ; with thaUwe have in use the spots on 
the sun are seen pretty distinctly, and Jupiter’s 
satellites on very favourable nights. — J. It. Lyle. 

A New Electro- Motive Engine. — The attractive 
force of an electro -magnet being greatest at the 
poles, necessitates the closest proximity between it 
and the moving parts in all magnetic machines, and 
this constitutes the chief difficulty in their construc- 
tion. Now this difficulty can be entirely removed by 
making use of its repulsive force only, as I shall en- 
deavour to show. Let there be three electro-magnets, 
as seen below, each in connection with a galvanic 
battery : — 

N S N S N S 

1 2 3 

The outer ones so placed as to allow the centre one 
to move freely between them, and let this centre 
magnet be connected with a “ Golding Bird” inversor, 
or any other contrivance for reversing the poles. 
Now, imagine the pole of No. 2 to he in contact with 
No. 1, and no sooner is it in contact than it is re- 
pelled to No. 3 ; and no sooner is it in contact with 
No. 3 than, by means of the inversor, the poles are 
reversed, and it is again repelled to No. 1, when the 
same action takes place as at first. Such is the prin * 
ciple which l hare in view in the construction of a 
machine which, from want of means, I mu at present 
unable to make a model of. I therefore leavo it for 
the consideration of your readers. It will be seen 
that, by the method 1 propose, the whole amount of 
power of an electro-magnet is obtained, which is not 
the case in any of the machines now in use, most of 
them acting by a rotatory motion, and not by a 
rectilinear and reciprocating one as in this. — N. 
Abbrdare. 

Lappings, Worms, and Blackmrds. — Mr. Selby 
describes the way in which lapwings obtain worms, 
viz., by stamping on the ground with their feet, and 
seizing the worm when it makes its appearance, which 
it soon does, probably through fear, thinking the noise 
caused by some of its subterranean enemies. I have 
never seen the lapwing do this, but I have repeatedly 
observed blaokbirds procure food in a similar manner. 
After a slight shower I have noticed them come on the 
lawn, and hop about in search of a worm-hole, and 
when they have found one they will beat the ground 
with the beak , and then watch, with the head held on 
one side, like that of “ a magpie peeping into a marrow 
bone." If the worm do not presently appear the pro- 


cess is repeated, and generally with success. Ma^ 
of your readers, I ha\je no doubt, will have noticed, lr 
districts frequented by blackbirds, stones surrounded 
by fragments of snails’ shells ; this also is the work of 1 
blackbirds. They are exceedingly fond of snails, and 
are in the habit of carrying them to a stone, and 
dashing them upon it until the shell is crushed suffi- 
ciently to enable them to extract the unfortunate 
mollusk — a most effectual mode of making him “ shell 
out” certainly. As for the hedgehog sucking the milk 
from cows, etc., I think if any one will take the trouble 
of examining the mouth of one, lie will be convinced 
of its impossibility. — Lindom, Brigg , 13 th May> 1861. 

The Aurora of the Oth of March. — Thinking it 
might interest some of the readers of Recreative 
Science, I send an extract from a meteorological 
review of third month, 1N61, in the Picton (Canada 
West) Times , describing (most likely) the same 
Aurora as seen in this country on the Oth of March, 
l'icton is situated about 44° north and 77° west of 
Greenwich, which, of course, would make Borne dif- 
ference in the time: — The Oth was rainy in the 
morning. Mercury rose to 3(P at 1 p.m., clear after 
l p.m. A very fine Aurora in the evening. The co- 
ruscations were very vivid, and shot up from the hori- 
zon north of the Prime Vertical, 12° or 13° south 
of our zenith, while the auroral light was reflected 
as far south as Rigel, in the foot of the constellation 
Orion, or 8° south of the equinoctial. At first the 
rays did not meet in a focus, but terminated in the 
arc of a circle of W or 15° in diameter around the 
stars Castor and Pollux. In a short time, however, 
this arc disappeared, and the “ merry streamers” met 
in a common focus. — Joseph Clark, Jun. 

Staining Glass Red. — “N Y Z” is advised to 
follow these directions : — Wash the glass with gum- 
water. Prepare the stain by mixing (also with gum- 
water) rust of iron, glass of antimony, litharge, each 
in equal quantity ; a little sulphide of silver should be 
added. Lay it on the glass evenly, and then dry. 
Rnise to a red heat, and when cold rub off superfluous 
colouring matter ; that is, all that has not entered the 
pores of the glass. 

Memoranda. — Silver is likely to be largely pro- 
duced in the Cornish mines. In January last the 
ltosewarne and Herland mines yielded an ore which 

sold at from £Tl to £77 per ton. Gratiolet and 

Cloez pronounce the acrid fluid of the toad to he a 
powerful poison. Dr. John Davy tried it upon a 
kitten, a fowl, and a slug, none of which suffered in 
the least. A story was circulated last summer that a 
Hungarian peasant had died from the effects of toad 
poison. It appears, however, that the toad is as harmless 

as enlightened naturalists have asserted it to be. 

The triple lenses of M. Dallmeyer ;have been ex- 
tensively and severely tested by photographers this 
spring, and the general opinion is, that it is the best 
adaptation yet devised for the prevention of distortion. 

Further experiments with the Wourali poison 

confirms its value as an antidote to strychnine. We owe 
a knowledge of the wourali to Waterton, the naturalist. 
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THE GOBILLA. 


Is the Gorilla a myth P Is M. Ha Chaillu 
a weather-worn traveller, or the author of a 
hoaxP These are questions asked under 
various shades of doubt and scepticism, and 
answered in diverse forms of faith, misgiving, 
and denial, or deferred reply in cautious 
reticence. The gorilla is certainly an estab- 
lished member of the quadrumana, brought 
into prominent notice by the new traveller’s 
tales; and amid the sharp discussion as to his 
veracity, and his assumed claims as an ex- 
plorer and discoverer, we feel it our duty to 
tender him our thanks for giving new in- 
terest to an old subject, by adding to it much 
that is new and true. We can hardly say 
that the pleasure afforded us by the perusal of 
Du Chaillu’s fascinating narrative has been 
wholly balanced by disappointment. For 
though our anticipations of additions to our 
stock of knowledge of the mysterious region 
of equatorial Africa have not been realized, 
yet in the perusal of his attractive volume we 
have been enabled, in some measure, to tread 
the wilds with him, and form more accurate 
estimates of the phenomena of Nature in the 
regions comprised in the descriptions of his 
travels.* It is a real service for science to cause 
inquiry and discussion. M. Du Chaillu has 
certainly accomplished so much, and through 
him the world is indebted for the reasaertion 
of opinions on weighty matters not purely 
physical in their import, by the master-minds 
of modern science. To make the best of the 
adventurous and inventive American, then, 
we are indebted to him for recalling attention 
to a portion of the world about whichwe know 
but little, but had need know more for the 
sake of science and civilization. It is not 
surprising that this work should have created 

* “Explorations and Adventures in Equatorial 
Africa, with Accounts of the Manners and Customs 
of the People, and of the Chase of the Gorilla, Croco- 
dile,” etc., etc. By Paul Du Chaillu. John Murray. 
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a great sensation, for apart altogether from 
the one subject on which discussion has chiefly 
arisen, the narratives of missionary work, 
native customs, distribution of tribes, sport- 
ing adventures, and personal mishaps, are 
told with an artlessness that has a hundred- 
fold the charm of any so-called “fine writing, M 
for, in plain truth, the diction is somewhat 
on the plan of Defoe, and works a spell upon 
the reader by simple detail and minuteness 
of fact, rather than by skilled metaphors and 
rounded periods. But the author draws a 
long bow : of that the book contains internal 
evidence, and because of certain exaggera- 
tions, some have been bold enough to express 
doubts if he has really seen any portion of 
the regions he has thus elaborately described. 
But the internal evidences of genuineness 
are as strong (more so) as those of an oppo- 
site tendency, and the truth seems to be that 
the traveller was careless in the keeping of 
liis journal, that the greater part of his work 
has been written from memory, and that inven- 
tion has often come to his aid, whore it would 
have been preferable to have left a visible 
hiatus and a broken record. So much for the 
book, which will attain to greater popularity 
yet than it at present enjoys ; for, happily, 
the reader possessed of a moderate share of 
general knowledge, will be able to detect the 
lines of demarcation between fact and fancy 
in the perusal of its really wonderful and 
fascinating pages, and though we may not 
forgive the author for making too bold a 
demand upon our credulity, we shall still ac- 
knowledge our indebtedness for directing 
attention to a region of wonders, about which 
but little as yet is accurately known. 

The Gorilla (Troglodytes gorilla) is the 
piece de resistance set before us in this African 
feast of literary curiosities. It is the chief 
figure in the picture, the centre of interest 
and the bone of contention. We will deal 
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with it, briefly, as a matter of fact. It is a 
huge anthropoid or man-like ape, rather 
plentifully distributed in the equatorial 
regions of the African continent. It is not 
new to science, thdugh new to the public, 
through the specimens exhibited in M. Du 
Chaillu’s collection, in the rooms of the Geo- 
graphical Society, at Whitehall Place. 

M. Du Cliaillu has a paragraph (p. 343) 
on the voyage of Hanno in the sixth cen- 
tury before the Christian era, in which he 
suggests that the “ wild men ’’met with by 
the Carthaginian voyager, were veritable 
gorillas, the skins of which were brought to 
Carthage, and described by Pliny as hung in 
the temple of Juno, this, however, may 
have been the chimpanzee, hitherto regarded 
as approaching nearer to man in its osseous 
structure and cerebral organization of any of 
the family of quddrumana. The first reliable 
account of it was given by T.E. Bowditch, in 
his “ Mission to Ashantec,” 1819, In 1846, 
the Itev. Dr. Wilson, a missionary at Gaboon, 
West Africa, obtained a skull of this ape. 
Shortly afterwards, the same person pre- 
sented a skull and part of a skeleton to the 
Boston Natural History Society. Subse- 
quently Dr. Savage and Professor Wyman, 
of Boston, gave the first memoir on part of 
the skeleton and the cranium. So far “ there 
k nothing new under the sun.” It must be 
added that there are specimens of the gorilla 
in the Museums of Paris, Brussels, Vienna, 
and Leyden, and also at the British Museum, 
where it may be found in its place in the 
Zoological Gallery, placed beside a com- 
plete human skeleton, for purposes of com- 
parison. 

Ihe gorilla is an enormous ape, and attains 
a hbight, in full-grown males, of at least six 
feet five or six inches, the average height being 
apparently about five feet six inches. Dr. J. 
B. Gray cites a letter of a naturalist, who says 
the Vienna specimen is " almost a head taller 
than I am, and I am six feet odd.” It is 
powerful in proportion to its size. The bony 


fabric is characterized by the bulkiness of its 
proportions, the shortness of the posterior 
limbs, the immense length of the anterior 
limbs, the great width of the pelvis, the for- 
ward projection of the jaws, and the low facial 
angle. It is the immense Bize of the creature 
that calls forth surprise, not any particularly 
close resemblance to man ; for it is, in cranial 
capacity and all its homologieB, in no reBpect 
more exalted above the beast, than any of its 
congeners in the Bection of anthropoid apeB. 
At South Kensington Museum a photograph 
of the British Museum skeleton can be pur* 
chased for a few pence, and there can be no 
temptation and no necessity for a figure of 
it here. But as a certain section of quasi- 
scientific theorists have sought to derive 
from the comparison of the apes and man a 
new item of evidence in favour of the La- 
marckian hypothesis, and, in fact, would fain 
persuade us that the gorilla is a relation 
by blood, we will offer a few remarks on the 
more important of the cranial distinctions 
that present themselves when man and gorilla 
are placed side by side. 

“ I must own that,” sayB Du Chaillu, 
“ at first sight, judging from the living speci- 
men, and from its cranium, the gorilla pre- 
sents all the features of a far more bestial 
animal than the chimpanzee or the orang.* 
All the features of the gorilla are exaggerated; 
the head is longer and narrower ; the brain 
is backward ; the cranial crests are of im- 
mense size ; the jaws very prominent ; the 
canines very large. The proper cavity of 
the brain is marked by the immense occipital 
ridges.” In the diagram of the skull (front 
view) the large ridge over the eyes, and the 
crest on the top of the head, extending over 
upon the occiput, together with the cor- 
responding developement of the temporal 
muscles, and the large canines, are the main 
outward characters which seem to remove 

* We are not prepared to accept the T, Calvui 
and T . Kootoo-Kambu as species, till wc can discover fa 
them something new, — K, I\ 
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the gorilla farther from man than the chim- 
panzee, and^ive to this animal so ferocious 
a look. The crest, or the top of the head. 



to hare no brain at ail. In this respect it is, 
in fact, inferior to the chimpanzee, which 
must keep its place as approaching nearer to 



becomes rounder as the animal grows older, man in cranial structure than any other 
It will be observed that in the region of the anthropoid apes ; so, in this depart- 
commonly assigned by phrenology to the ment of the comparison, no new argument 



Fio. 3. — Caucasian Man, profile. Facial angle, 86. Fio. 4.— -Male Gorilla, profile. Facial angle, 49 . 


intellectual faculties, the skull of the gorilla can be founded in favour of transmutation, 
is so pinched and depressed that, for in- Now compare the profile, and the distinc- 
tellectnal purposes, it may almost be said tions between man fend gorilla are most 
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strikingly exhibited. The 'small brain of the 
ape is thrust backward, and the cerebellum 
preponderates. The projecting muzzle, the 
huge occipital ridges, and the prolongation 
of the occiput, mark the beast as eternally 
separated from man in any supposed order 
of physical progression. If the skull of the 
Negro or native Australian be used in the 
comparison instead of the Caucasian man, 
the difference is scarcely less striking, and 
still sufficient to show the impassable nature 
of the barrier to transmutational development, 
and to fix the permanency of species. 

The brain of the gorilla fills the cranial 
cavity completely, and, therefore, the cranial 
cavity will be a true measure of the form 
and bulk of its cerebral contents. Professors 
Owen and Huxley are (as usual) at variance 
as to the correspondences and differences 
discernible in the comparison of the brain of 
this ape with the brain of man ; but the 
careful observer will not be slow to discover 
that the question is rather one of terms, and 
the distinctions of bulk, form, and texture 
are quite sufficient to constitute a great gulf 
between them, irrespective altogether of the 
relative developments of the Hippocampus 
major and minor t the posterior horn and 
the lateral ventricle, and the indefinable pos- 
terior lobe of the cerebrum. In the gorilla 
the cerebellum is more largely developed 
than in the chimpanzee and orang, and in 
that respect, says Professor Owen, both the 
latter apes seem to approach nearer to man : 
“But the difference, as compared with the 
Negro, is so much greater than is that 
observable between any two steps in the 
descending series from the chimpanzee to 
the lemur ; or, in other words, the rise in 
cerebral development is so great and sudden 
in the Negro, especially when the bulk of 
man’s body is considered, that it seems to me 
to constitute one, and the most important, of 
the differential structural characters between 
the human and the ape kinds.” In the 
gorilla, according to Professor Huxley, the 


greatest length of cerebral cavity is 4A inches. 
In the section of a human (Austfalian) skull, 
the greatest length is 6xii inches. The pro- 
jection of the cerebrum beyond the cerebellum 
(Professor Owen contends that it does not 
project at all) is, according to Huxley, ihtlis 
to ilyths of an inch in the gorilla, and in the 
human (Australian) skull rather less than 
'ibths of an inch. In the case of the gorilla 
the projection amounted to ^th of the length 
of the cerebral hemispheres ; in the human 
(Australian) the hemispheres projected *\*tli 
of their length, “hence it follows that the 
backward projection of the posterior lobes 
beyond the cerebellum is not only relatively 
but absolutely greater in the gorilla than in 
some men.” M. Du Chaillu says, on this 



Fig. 0 . — Section of Gorilla’s Skull, one-fourth size of 
nature (Huxley). 


point, “ The corresponding small amount of 
brain in the male gorilla, and the excessive 
preponderance of the cerebellum or back 
brain, with its enormous strength, would 
seem to corroborate our opinion of the ex- 
cessive brutality of this beast.” 

The cranial capacity of the gorilla is 
much smaller than appears by a section of 
the skull. The average of 10 males was 
29 70; the average of 3 females 26. The 
maximum capacity was 34, the minimum 24. 
The average capacity of the adult Negro and 
Australian brain is 75 cubic inches ; the low- 
est capacity, 65 and 63, was found among the 
Hottentots and Australians. The average 
of 13 adult gorillas was 28*85 cubic inches. 
“ The difference in size of brain or cranial 
capacity,” says Dr. 8. G. Morton, “between 
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the highest ape and the lowest man is much 
greater than between the highest ape and the 
lowest ape. From 35 in the ape, the highest 
capacity observed, the capacity expands at 
once to 63 in the lowest human cranium. 

The variation of size of brain is consider- 
able in the human species, but the position 
and the quality of the brain have more to do 
with the intellectual manifestations. The 
averago capacity in the adult Caucasian skull 
is 92 cubic inches, and the maximum is 114 
inches; the average weight of a brain of a 
male Caucasian is 4 lbs. troy. It is also 
worthy of remark that in man the brain 
continues to increase in bulk until the adult 
age is attained, and after that it sometimes 
increases in weight. In the gorilla and the 
rest of the apes the actual increase of the 
brain is very slight ; there is advancement 
to a certain point in the young animal, and 
the further growth is then suddenly checked, 
and the limit of intelligence is probably 
reached in the first year of its life. 

Independent of relative measurements, 
as, for instance, the immense length of the 
fore-arms, the breadth of the pelvis, the con- 
traction of the cervical vertebras and other 
obvious differences, there are the following 
distinctive characters, of an osteological kind, 
discernible when man and gorilla are placed 
side by side : — Man has 12 pair of ribs, the 
gorilla has 13. Man has 12 dorsal vertebras 
the gorilla lias 13. Man has 5 lumbar verte- 
bras the gorilla has but 3. Man has 5 sacral 
vertebras the gorilla has 6. Possessors of 
Mr. Fenton’s photograph may count off these 
divisions of tlio spinal column, and under- 
stand thereby the proneness of the ape and 
the erect attitude of man. The figure in Du 
Chaillu’s book, though not severely accurate, 
will exhibit the same distinctions and confirm 
our assertion, that the gorilla affords no aid 
to the advocates of .transmutation, either 
by progressive development or natural 
selection. 

The question will arise, what are the habits 


of a creature thus constituted P The author 
of '* Explorations and Adventures ” describes 
it as ferocious beyond parallel in the ape 
tribe ; as not only defending itself with 
stubbornness when assailed, but as choosing 
the offensive without provocation, and chal- 
lenging man to combat by an exhibition of 
savage rage of the most extravagant character. 
It advances in an upright attitude, uttering, 
as it approaches, a roar “ which literally 
and closely resembles the roll of distant thun- 
der along the sky,” and its eyes flash with 
expressions of vengeance. More than this, its 
attack is deadly, for by one blow of its 
immense fore-arm it disembowels its human 
antagonist, and thus establishes its claim to 
be considered the king of the forest. None 
of our investigations of the skeleton lend 
support to this statement. Like the rest of 
the apes, it is evident that the erect attitude 
would be as difficult to this creature as to 
others which need a long course of training to 
enable them to assume it, even during a short 
period of time, unless sustained by the sup- 
| port of a staff. Furthermore, it is not car- 
j nivorous, and has no appetital incitements 
! to attack either man or beast. But it is still 
more important to observe that the skin in 
the palm of the hand of the gorilla is as soft 
as silk, and that therefore it is next to im- 
possible that it should perform such a war- 
dance and so systematic an attack, “ beating 
its breast” the while, as M. Du Chaillu repre- 
sents it. Clearly enough it is an enormous 
ape, powerful, and perhaps savage when pro- 
voked, but having as little place on terra 
firma as in the open Bky, and possibly quite 
as well fitted to fly as to walk. Like the 
sloth, of which extraordinary tales had been 
told until Mr. Waterton studied its habits 
in its native wilds, so the gorilla has its 
home among the branches of trees, and is 
probably as harmless a** any other of the an- 
thropoid apes. 

Kjlbl Pbospeb. 
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THE BISING AND THE SETTING OF THE SUN PHYSIOLOGICALLY 

CONSIDERED. 


Vs all know tjiat tlio sun and moon appear 
larger at their rising and setting. Various 
explanations have been offered, more or less 
satisfactory, according to the various com- 
plexions of mind in the student ; but the best 
accredited of these have not found much 
popular favour, though they have had the 
advantage of being anything but dry and 
mathematical demonstrations. They are not 
demonstrations at all, indeed; rather a “ com- 
mon-sense argument,” resorted to after all 
attempts at actual demonstration had failed. 

Let us cursorily look at the facts. When 
Science first turned its attention to this sub- 
ject, it very properly took into consideration, 
at starting, the known conditions of the lu- 
minary, under its two different appearances 
of larger and smaller larger on the horizon, 
smaller in the zenith. It asked, or rather 
stated, the difference between the horizon- 
condition, and the zenith-condition. The 
sun or moon on the horizon was seen through 
the greatest possible amount of vapours, or 
dense air ; in the zenith, through the least 
.possible amount of such density. It was 
natural, then, to seek the cause of the en- 
larged horizontal appearance in the fact of 
the increased horizontal density. 

We may say enlarged appearance , since 
it was well known to every student of astro- 
nomy that the sun when it rose was certainly 
not any nearer to the observer than when it 
was shining at noon. It was certain that it 
did not subtend a larger angle when it ap- 
peared larger (rather the reverse), and that 
if measured it would be found to subtend 
(practically) the same angle in both cases. 
It was natural, then, to expect that the in- 
creased amount of density would involve the 
cause of the enlarged appearance : but here 

- rtrati <\t\ Pnvmtf»red at OUC6. The 


increased density would increase the refrac- 
tion ; and the increased refraction would de- 
crease the apparent magnitude; or angle of 
subtense. The mists on the horizon would, 
in fact, make the luminary look smaller in- 
stead of larger, and this in a strictly optical 
or mathematical point of view: it would make 
it smaller in a mirror or camera obscura. If, 
therefore, the phenomenon was attributable 
to mist, it was not owing to refraction con- 
sequent thereon, that was clear. 

Then there were two different solutions 
offered, one of which, perhaps, has attained 
somewhat more favour with mathematicians 
and astronomers than the other, but both of 
which will be here noticed, since both most 
unquestionably account for some part of the 
phenomenon at least. In one of these the 
consideration of mist (having proved dis- 
couraging) was abandoned altogether ; in the 
other it was still retained as a fundamental 
cause, though its concomitant refraction was 
discarded. 

The first solution stated that since, when 
the sun is on the horizon, we see it contrasted 
with some object there, which is necessarily 
much diminished by distance, the size of the 
sun is exalted by the comparison — a doctrine 
supported by Sir J. Herschel, and many 
eminent astronomers of the present time. 
But though this argument proves most satis- 
factorily that the luminary would from this 
cause alone appear larger ou the horizon than 
at the zenith, where no such comparison with 
distant objects can be instituted, it does not 
prove how much that increase would be, or 
whether it would he a& much as the phe- 
nomenon presents. The demonstration is not 
exact or quantitative, it will be observed 
however proximately true. It does never- 
theless account for part of the phenomenon, 
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if not for the whole, and should be made as 
clear as possible to the untechnical reader. 

To the most untechnical, then, it need 
hardly be premised that the further any object 
is from the observer, the smaller it appears, 
or, in other words, tliat it subtends a smaller 
angle. It is also known to every observer that 
no permanent objects with whose size we are 
familiar, can be seen at full length on the ze- 
nith ; and though the tops of high buildings 
and trees may be so seen, yet as these seldom 
reach more than a hundred yards in height, 
they could not be seen on the zenith at a 
greater distance than this, and would con- 
sequently be very little diminished to the 
eye, in comparison with objects three miles 
away on the horizon. Now, if we look to- 
ward the zenith at noon, and see the sun in 
the clear sky, no building, etc., being near, it 
will look relatively small from being sur- 
rounded by so large a space ; neither will the 
proximity of clouds much assist us in assign- 
ing to it a definite magnitude, seeing that 
the size of the clouds themselves is unknown 
to us — whilst if we stand next to a high 
house, so as to see the same noon-sun shining 
over it, it will not look larger than an ordinary 
stack of chimneys, for by stoopiug a little we 
shall indeed find them obliterate it ; or, if we 
stand under a high tree a small bough will 
be sufficient to do the same. So that, under 
such circumstances, we should familiarly say 
the sun looks no larger than a chimney-stack, 
etc., or, we might add, the outstretched hand, 
which would obliterate sun or stack equally. 
This would be said of the sun at noon ; now 
of the sun on the horizon, which, be it re- 
membered, occupies the same space on the 
eye. Let us look down a long street, com- 
manding a view of the horizon, on a fine 
evening. The houses, as they recede down 
the street, grow gradually less and less to 
the eye, till at last the outstretched hand will 
as easily hide six of these at the horizon, as, 
formerly, it hid the chimney-stack at the 
zenith. The sun sinks slowly behind these 


houses, growing larger and larger as it de- 
scends, till when it has half disappeared, we 
shall see the remaining half actually arching 
over, and spanning four or live houses ! Now, 
whilst we felt that the noon-sun looked no 
larger than a chimney-stack, we feel that the 
setting sun looks larger than four houses. 
True, if we measure it by the outstretched 
band,* it looks the same in both cases ; but 
then this is not the object witji which we 
usually compare it, and it is the known size 
of one object that gives an idea of the un- 
known size of another in its vicinity. It 
should be borne in mind here, by those who 
are not used to these subjects, that a finger- 
nail only, brought nearer to the eye, would 
be as efficient an obliterator as the hand, 
further off. This is the sum and substance 
of the first solution of the phenomenon, 
which takes no account of mists, etc. 

The second solution, based on the greater 
density or mistiness of the horizontal atmos- 
phere, may appear somewhat misty to the 
uninitiated in these subjects, and is, there- 
fore, even more unpopular than the first. 
But since, as we shall show (with the reader's 
patience), this mist, when present, must have 
more or less to do in the augmentation of the 
phenomenon, it is most important that we 
give it some attention. To begin, the air 
is always more or less impregnated with 
vapours : and the greater quantity of air, the 
greater quantity of vapour ; or the further 
an object is off, the more vapour between it 
and the observer : distant objects are there- 
fore more obscured than near ones, if (as we 
know somewhat too w ell in this climate) the 
property of vapour is to obscure. As a 
general rule, then, the obscuration or misti- 
ness of an object is an exponent of its dis- 
tance : the greater the obscuration, the 
greater the distance is supposed to be.f But 

* The outstretched hand is much larger than 
necessary, the linger would do hut for the sun’s bright- 
ness. 

+ In clear climates, and Italian paintings, distant 
| mountains and buildings look nearer, more distinct, 
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this rule or guide as to distance is only a rule 
and guide under such conditions as we have 
beenused to, and whence, indeed, the rule 
was eliminated : alter, these conditions, the 
rule is no rule, and the guide is no guide ex- 
cept a false one. The writer remembers that 
when young he used to pursue his recreations 
in a plain where there stood a considerable 
mound of earth from twenty to thirty feet in 
height. Now the autumn weather had been 
unusually clear, when approaching the scene 
of his gambols one morning, just when the 
mists were beginning to set in, this mound 
appeared, to his astonishment, of awfully vast 
dimensions ; gave him the idea, in short, of a 
real mountain, such as he had only hitherto 
wondered at in picture-books : it was vl moun- 
tain, but a mountain a long way off \ Now 
it will be observed that the same apparent 
inconstancy of rule applies here as in the 
former case, where the apparent size of the 
sun depends on the distance or nearness of 
the object with which it is compared : still 
the rule is constant where the conditions are 
so ; and if the general rule is undeviating, 
“ that the smaller the same object appears in 
angular measurement, the more distant it is 
so the general rule is here equally undeviating, 
“ that the more misty an object looks in the 
same atmosphere, the more distant it is.” 

When we next consider that the densest 
layer of vapour is nearest to the earth, the 
less dense immediately above it, and the least 
dense highest of all, it is plain that in looking 
to the horizon, along the earth’s surface where 
this vapour abounds, that an object seen in 
this direction will be seen through the great- 
est possible quantity of vapour ; and that an 
object seen directly overhead will be seen 
through the least possible quantity — least 
possible with respect to a person standing on 

and smaller in comparison with what we are accus- 
tomed to see in our more vapourish atmosphere ; yet, 
once familiar with ut, we find this finer obscuration 
a still subtler exponent of distance, as it need be, 
indeed, when the distance seen has become so much 
increated in reality. 


the earth ; and, therefore, that of two objects 
equally distant from the eye, that whioh is 
seen overhead will be much less obscured 
than that seen in the direction of the horizon ; 
and as objects approach the horizon they will 
grow gradually more obscure, and vice versd . 
If, then, on a fine cloudless night, when tho 
heaven is full of stars (the relative distance 
of which we have not the least notion of, by 
immediate sensation), we look at a star that 
is on the horizon, and scarcely visible in misty 
haze, and then at one in the zenith, flashing 
clear and bright, we cannot resist the con- 
viction that the last is nearer than the first. 
TJie stars intermediately situate follow the 
same rule, and conspire to form not any part 
of a hollow sphere, but part of a hollow ellip- 
soid. Now this rule, being constant (urge 
the advocates of this solution), applies equally 
by daylight : the tops of mountains and high 
towers, we may add, do certainly appear 
nearer than their bases, these objects being 
seen from a distance. 

We have then this general result; that 
where objects, such as the sun and moon, 
which are experimentally beyond our sensory 
power of admeasurement as to true size and 
distance, are seen upon the horizon, they 
necessarily appear more distant than in the 
zenith. But since objects far off appear less, 
or take up less space on the eye, than the 
same objects near, when we feel that they are 
further off (from their mistiness) we naturally 
expect them to occupy less of tho field of 
vision. The dim horizontal sun, therefore, 
looking further off than the clear sun of noon, 
our sense of vision demands that it occupy 
less space thereof, and this not being the case, 
the sense flies to the only alternative, that this 
object is actually larger. Though the mind 
ignores it the sense feels it nevertheless, for 
the sense cannot but trust those constant 
evidences which are guiding it all day in 
forming its estimate of every new object that 
presents itself. Imagine a balloon in the sky 
which (from its indistinctness and misty ob- 
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scuration) must be referred to a great dis- 
tance, at tbe same time occupying as much 
of the sky view as another balloon clearly 
close to us, and it is impossible, with our 
senses thus constituted, to resist the convic- 
tion that the first is a great deal larger than 
the second. 

Some of the supporters of this view (Mr. 
Barlow, for instance) have, perhaps, stated it 
somewhat differently. They rest upon the fact 
that the effect of atmospheric horizontal den- 
sity (already described) causing the eye to refer 
the heavenly bodies to a concave much nearer 
to the observer at the zenith than at the hori- 
zon (they compute, three times nearer*), is a 
permanent consequence resulting in a convic- 
tion that the sun, moon, etc., are actually seen 
on such a curve : that all objects, in fact (not 
earthly), will be judged further off when seen 
in the direction of the horizon than when seen 
in that of the zenith, and that this would 
still be the case even if by some accident they 

* “ Three times nearer.” The supporters of this 
theory affirm in proof of its voracity that if we endea- 
vour, by eye, to divide the angle between the zenith and 
the horizon into two equal parts, we invariably assign a 
much smaller angle to the lower half of the quadrant, 
or, in point of fact., fail to halve it. And this they 
account for by supposing that since, according to their 
hypothesis, the imagined concavo grows ever more 
distant as it approaches the horizon, we seem to re- 
quire a smaller angle to measure the name apace thus 
seen at a greater distance (apparently) — or, in other 
words, that we are halving the concave, while we think 
we are halving the angle ; they state, in effect, that 
we assign an angle of 23° or 24° to the (supposed) 
lower half. Now while it is difficult to believe that any 
two pairs of eyes can he so geometrically true as to 
agree, in this point, to the nicety of a degree — a state- 
ment in itself suspicious — it naturally occurs to us 
that the general fact of the unaided eye attributing so 
much less than 45 u to the lower half of tho quadrant 
may be easily accounted for by the absence of a defined 
zenith and the pretence of a defined horizon causing 
us to resort to the latter as a guide to one limit (at 
least) of the angle we are attempting to bisect : so 
that when the eye glances upward to take in the zenith, 
which it never can do while it sees the horizon (the 
angle being much too great), and is constantly drawn 
back to the horizon, as we have shown, it naturally 
and necessarily places the half of the angle it does see 
nearer to the horizon than the zenith, aud for the 
simple reason that the angle seen really is so situate. 


should appear equally clear in both directions : 
— though when we reflect that the guide to 
their assumed distance was derived solely 
from the fact of their obscurity, in the self- 
same manner as the guide to distance of 
earthly objects was derived from theirs ; and 
that these last, moreover, when they appear 
unusually clear in the horizon do actually 
appear nearer in consequence ; it seems diffi- 
cult to admit this assumption without some 
further evidence. 

These are the two grand solutions, both, 
in some degree, unquestionably correct, in- 
asmuch as they account for some part of the 
pbenomenon. And whatever the advocates 
of the first may advance in disparagement of 
the second, tbe astute Berkeley has certainly 
established the claims of tbe latter to con- 
sideration, by observing bow the sun or moon 
setting in mist appears always larger than 
ordinarily ; a phenomenon, the holders of the 
first solution cannot, we think, account for 
by their unaided argument. And it might 
further be observed, to the same effect, how 
painters (of an unwise ambition) are in tbe 
daily habit of rubbing a little semi-opaque 
pigment (the pictorial equivalent of mist) 
over such objects as they wish to recede , there- 
by in technical language, “sending them 
back ” bodily, but without that nice obser- 
vance of texture and degree which ought cer- 
tainly to direct the aim of a true artist, and 
for which Mr. Holman Hunt and his followers 
were at first condemned: — at Jirst , for the 
demand of the senses is conditional, whether 
in Art or Nature : this too great mistiness teas 
the condition of pictorial distance ; but we 
are now beginning to recognize the identity 
of Hunt’s distance-condition with that of 
Nature, and shall still further recognize it 
when his chaste and accurate delineating of 
Nature shall have induced us to study her 
more observantly. 

On the whole, it cannot be admitted that 
this second solution is, as it has been the 
the fashion of some to estimate it, leBS scien- 
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tific and tenable, however less obvious to the 
senses it may be, than the first. It to some 
extent accounts for one excessive manifes- 
tation of the phenomenon, namely, under the 
condition of extraordinary mist, which is not 
accounted for by the first solution ; and it 
may, moreover, supply other shortcomings of 
the same in respect of a difficulty of ex- 
plaining how tlio sun setting on a sea offing, 
where there is no known magnitude to 
measure it by, docs, nevertheless, present 
the same enlargement ; for, although it has 
been answered to this objection that the line 
of the offing is the measuring line, the ques- 
tion then arises why an artificial horizon or 
offing, in the form of a straight board set up 
with its upper edge immediately beneath the 
sun at noon , should not present the same 
measuring line, and make the sun appear 
larger P Whilst, if we reply to this that the 
gradual diminution of the waves toward the 
offing confers on it, however indefinitely, an 
imposing perspective magnitude, while the 
artificial offing wanting this property, it 
being indeed of a known length necessarily 
very inconsiderable, is virtually no more 
than the bough of a tree, a chimney-stack, 
or outstretched hand ; how, in the next 
place, if we grant all this true, shall wo be 
able to explain why such artificial offing, 
set up before the natural one and so as to 
hide it, will not, and does not indeed, make 
the setting sun appear of its noon-day di- 
mension ? It seems that in one or other of 
these cases we must admit a shortcoming, at 
least, in the first solution, which is certainly 
supplied in some degree by the second. 

And now, if it is clear that the supposed 
necessary condition of greater density is 
always present when the phenomenon occurs, 
but that the supposed necessary condition of 
comparison with largo dimension is not 
always present when the phenomenon occurs 
notwithstanding; and if it is clear, more- 
over, that both these conditions, when pre- 
sent separately or together, must always 


have some of the effect attributed to them ; 
it might at first appear possible to ascertain 
their relative value by observing and mea- 
suring what amount of deficiency the phe- 
nomenon exhibited in the supposed absence 
of one of these. Yet this seems no easy 
task. Mathematical measurement is useless, 
excepting to prove that the luminary is 
always the same size in all parts of the 
heavens. The testimony of observers differs, 
through the medium of sensory experience. 
One affirms that the sun setting at sea looks 
larger than on land ; another eye asserts the 
contrary ; and they only all agree in this, 
that the sun setting, wdieresoever and how- 
soever, always looks larger than when it is at 
noon. Now, the inevitable conclusion from 
such evidence means manifestly this, namel^, 
that though, as we have stated, both the 
solutions offered must have some weight, 
they can by no mean's, separately or to- 
gether, fully account for the phenomenon, 
seeing that the absence of an agency de- 
manded by the first solution is not always 
detected, that this agency is (by the highest 
authorities) held quite as instrumental as 
another agency supposed in the second so- 
lution, and that the united operation of both 
agencies makes no generally admitted dif- 
ference. 

Now the case seems to stand precisely 
in that predicament wherein the Scriptures 
were presumed to stand, in consequence of 
each sect of believers doubting some point 
which another sect believed. Science, how- 
ever, cannot recognize the logic of this kind 
of conclusion, is logically justified in be- 
lieving both solutions, and detects no error 
excepting in the determination to receive 
one and reject the other. Both have un- 
questionable worth, though there may bo 
some further revelation to follow ; and when 
it is remembered that there is nothing exact 
or quantitative attempted in either of these 
solutions, there is nothing to discourage a 
further analysis. 
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Before, however, any such analysis can 
he ventured— indeed, before any analysis 
whatever can be entered on with rational 
prospect of success — it is essentially neces- 
sary to determine, by a comprehensive survey 
of the subject, as to what tests appear most 
likely and promising. We should endeavour, 
also, to ascertain, if possible, -where the test 
should be applied ; what part of the subject 
is known ; what part unknown ; what test it 
was that conducted to the known ; what 
test failed in the unknown. Let us con- 
sider. 

In the first place, the increased magni- 
tude of the luminary is only an appearance : 
the phenomenon does not exist until after the 
rays which present it to sight have entered 
tne lenses of the eye. This is proved by the 
already elicited fact that, in whatever part 
of the heavens, the luminary always im- 
pinges upon the eye’s outer coat under the 
same angle of subtense : it is the same size 
in a camera * This reduces the question to 
two possibilities : the illusion is either organic 
or mental. Something may take place in the 
organ which produces the illusion, or the 
mind may be solely the responsible agent. 
True, former inquirers have taken it for 
granted (for the reasons given) that the 
latter must be the case ; but no one, to our 
knowledge, has proved this : and though it 
eventually may be proved, it is most impor- 
tant that it should be proved unequivocally 
before we spend time, or possibly waste it, 
in this field of inquiry. If we could certainly 
know that the image of the luminary is, in 
all cases, the same size on the eye’s last and 
sensitive coat, there would then, indeed, be 
certainty that the passage of the image 
through the organ had not made it larger — 
that the illusion is strictly mental. It is 
this that I propose to establish through the 
agency of a fact well known to physiology, 
though seldom resorted to in questions be- 
yond the pale of that science ; and I have 
* Refraction not considered. 


chosen rather to call this a new analysis 
than a new solution, inasmuch as the solution 
itself, however hitherto unknown to the 
writer, may possibly exist already, though, 
he submits, without the Bame amount of 
proof. A few words, by way of introduc- 
tion, about this physiological agent. 

Upon waking in the morning, or after 
long rest in darkness, the nervous coat of 
the eye is peculiarly sensitive, and will re- 
tain bright images impressed upon it for a 
considerable time. Look, immediately upon 
opening your eyes before rising, toward a 
window facing the east, and, on turning 
them away to some dark corner of the apart- 
ment, you will perceive a more or less per- 
fect resemblance of the window-sashes, which 
spectrum, as it is called, will now follow 
your gaze, and even remain visible for some 
time after the eyes are closed. This spec- 
trum is merely the leavings of a pressure of 
light upon the retina, resembling in all re- 
spects the sensation of pressure from a coin, 
say upon the hand, for some time after the 
coin has been removed, and purely a physio- 
logical phenomenon, having nothing to do 
with memory. 

It was some years ago, a moonless night 
in autumn, that I happened to be rambling 
with two companions in a somewhat unfre- 
quented part of Kent, and nearing the lime- 
stone range which makes itself visible at 
Wrotham. Lights were wanted, and the 
votaries of Nicotiana had no means of pro- 
curing them. One of the party, however, 
noticed an occasional glimmer over the hills, 
which, considering the nature of the ground, 
suggested the comfortable idea of a lime-kiln 
not far off ; the road also descending through 
the hillside strengthened this conviction, 
and presently brought us, by a dark cutting, 
to the desired object. Our wants being sup- 
plied, up rose a most civil Cyclops to give 
us a sight of the furnace. It was a stroke, 
an iron clang, and a burst of fire that almost 
blinded us. I, who had never before seen 
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this Vulcanian wonder, tfas, I remember, 
fairly fascinated, and stood gazing at the in- 
candescent circle, with its tongues of flame 
curling and gyrating round a central core of 
brightness, till my friends had reminded me 
of the lateness of the hour, and the need of 
hastening if we meant to have lodging for 
the night. Now, to say that a smoker in 
the dark cannot tell whether he is smoking 
or not must be a mistake, for we unques- 
tionably kept our lights, the wise virgins 
not more scrupulously ; but as for seeing, I 
can vouch for myself that I saw nothing but 
a great white circle of fire in whatsoever 
direction I looked ; and if it was a dark and 
difficult matter finding our way here, it was 
ten times more difficult finding it back again, 
with a golden fiery disc swimming always in 
front, and taking the very ground from 
under us. Slowly, however, we felt our way 
up out of the cutting. I have said that the 
road lay on the hillside, and that the evening 
was unusually dark, notwithstanding which 
latter we had, hitherto, seen some glimmer 
of a landscape in the valley below, which 
now was all blackness, the difference between 
earth and sky not being more than that dim 
difference which exists between a surface 
blackened w r ith tbe deepest vegetable-black, 
and another less blackened with Indian ink. 
The horizon was only discernible, and along 
this horizon, as I tried to follow it, moved 
the bright disc I have described ; when the 
eye rested, it rested presenting the appear- 
ance of a rising or setting sun, as I thought, 
and, thinking this, I looked up. It was 
smaller, about half its former diameter. I 
then looked directly to the zenith, and the 
diameter of the disc appeared reduced about 
a third. I ventured this computation after 
immediately looking back to the horizon, on 
which it looked about tripled (to my judg- 
ment), though, of course, there was no means 
of measuring it exactly. I will say, how- 
ever, that the apparent difference between 
the rising and meridian sun was so singularly 


simulated hereby, that, supposing any differ- 
ence of relative proportion, I should be quite 
at a loss to state it. 

Here, then, the problem was so far solved. 
The same image stamped upon the eye’s 
sensitive coat was estimated larger or smaller, 
according to the direction in which that 
image was seen. Comparison with objects 
had nothing to do with this, because no ob- 
jects were visible. The difference, I have 
said, between earth and sky was only just 
discernible, and merely sufficient to give a 
notion of direction. Mists, also, had they 
been ever so abundant, could not have acted 
here it is manifest ; neither could the lenses 
or machinery of the organ, since the phe- 
nomenon was here exhibiting itself behind 
the organ, and utterly irrespective of it. 

We have thus materially narrowed the 
field of investigation ; but before any attempt 
is made to analyze what remains, it would 
be well, perhaps, to state the result of an- 
other experiment, or experience rather, since 
design was absent in both cases. I was 
walking with a friend, before sunrise, on the 
high ground overlooking Sydenham, greatly 
fatigued, having been reading late overnight. 
Wo sat down looking at some ferns growing 
near, and were talking (what we did talk) 
quite beside the present subject, on the more 
earthly one of botany, I believe, when pre- 
sently the sun rose, in no gorgeous drapery 
of clouds, but moderately clear, over a low 
line of vapour; so ordinary a sunrise, in- 
deed, as not to awaken us from our lethargy, 
or call for any romark even from my friend, 
who was an artist. I saw it, and looked 
back vacantly at the ferns again ; but 
turning presently to the sky, I saw three or 
four spectra of the sun floating along the 
horizon. They were in all respects the same, 
in size and shape, as the sun itself, the only 
difference being that they were now going 
through their changes of colour from gold 
to purple, and back again to gold. As I 
looked higher in the heavens these became 
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smaller and smaller, and, on looking down 
again to the horizon, increased to their 
former size. I now woke up suddenly. 
Looking intently at the sun, and telling my 
friend to do the same, we waited till its now 
brighter disc had somewhat painfully ex- 
cited our already-fatigued retinae. We then 
looked rapidly up to the zenith, where we 
both at once saw a brilliant and well-defined 
spectrum of the sun, seemingly of the same 
size as at midday. My friend attested this fact 
most emphatically. I now asked him, with- 
out looking to the real sun, to turn round. 
We did so; and gradually lowering our 
sight to the western horizon, we both of us 
saw the spectrum gradually increase till it 
rested there a perfect sunset. On looking 
upward again, this Bpectrum ever diminished. 
It was now a veritable experiment, and we 
repeated it several times, always with the 
same effect. 

Now, I feel the more justified in trusting 
the faithfulness and accuracy of these and 
following observations, seeing that when they 
were made I had myself formed no theory 
or design of any further solution. I was 
satisfied with one of the explanations given ; 
so much so, indeed, that when I wrote a 
short paper on the subject of these observa- 
tions it was merely in verification of ti e 
theory adopted by Sir J. Herschel, so far as 
it attributed the phenomenon to mental 
causes, and recommending the employment 
of spectra as an available analytical agent. 
The paper was written some years back, 
laid by, and forgotten; but on turning 
it up lately, and looking over the subse- 
quent observations referred to, there ap- 
peared a difficulty in reconciling all the 
evidence with either or both of the received 
solutions as absolute and full. The present 
theory, therefore, as far as the writer 
is concerned, is strictly founded on these 
observations, and not these observations 
upon it. 

They are, first, that the sun setting in 


absence of objects having known or definite 
magnitude, as over a calm sea, or plain void 
of buildings, etc., does look much larger 
than when seen at the zenith. This is 
constant. 

Second, that the sun setting at the end 
of a long street, where the buildings gra- 
dually diminish to the horizon, looks larger 
than at ordinary setting. 

Third, that the sun looks larger than 
ordinarily when setting in unusual mist. 

Fourth, that an artificial horizon set up 
under the meridian sun does not make it 
appear larger. 

Fifth, that obliterating the horizon and 
buildings does not make the setting sun 
appear smaller. 

Sixth, that a spectrum of the sun, or like 
body, looks larger when seen in the horizon, 
in the same proportion as the sun at its 
ordinary setting, or much larger (about three 
times diameter) than when such spectrum is 
seen in the zenith ; and this in absence of all 
objects of comparison. 

Now, the progress of the analysis may 
be thus stated : — 

First, the luminary, in whatever part of 
the heavens, is always the same size when it 
reaches the eye, as proved by the sixth 
observation, as well as by mathematical 
measurement. 

Second, the Bize is not altered in its pas- 
sage through the organ of vision ; or, the 
luminary, wheresoever situate, is always the 
same size on the retina (the eye’s sensitive 
coat), as proved by observation sixth. 

Third, the mind always regards this 
image as much larger when referring it to 
the lower part of the heavens (observation 
first). 

Fourth, the mind estimates the image as 
still larger when comparing it with distant 
objects, the size of which is known to be 
large (observation second). 

Fifth, the mind also estimates the image 
as additionally larger when it appears misty, 
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or less distinct than usual (observation 
third). 

The phenomenon, therefore, has become 
strictly mental ; and it is not simple, as we 
supposed at starting, but threefold. Firstly, 
and principally, the luminary always looks 
much larger on or near the ^horizon, in ab- 
sence of the causes attributed by the first 
two solutions; and secondly, and subordi- 
dinately, it assumes a still further magnified 
appearance, under two various and acci- 
dental conditions set forth by those two 
solutions. It remains, therefore, to be ex- 
plained why the self-same image of the sun 
or moon upon the retina is supposed by the 
mind to be of various sizes, according to a 
supposed position in the heavens, simply 
and without reference to mistiness or objects 
of comparison. 

Now, since it is granted, by every au- 
thority, that the same image upon the retina 
is felt to be larger or smaller accordingly as 
it is felt to be further or nearer, we have 
only to assure ourselves that the retinal 
image in question is felt to be further off 
when in the horizon than when in the 
zenith, and the solution is found. 

We say “felt to be further or nearer,’* 
for it is mental feeling, not reasoning, wo 
have to do with. A -well-painted ball is felt 
to be round and spherical, though we think 
and know it to be flat ; and we feel this 
imago of the luminary to be larger, while we 
knoio at the same time it is not so. If, 
therefore, we consult our feeling with re- 
spect t b the surface of the heavens above us, 
we shall all of us agree that we feel it to be 
vaulted. Whether cloudy or clear makes no 
difference, it is a vault still. Wo not only 
feel, but call it so. If cloudy, it is the 
“ vault of vapours if clear, the “ blue 
vault.” Appeal to any unlearned person, 
and ask him which is the near sky and 
which the distant He will point over his 
head to the first, and on to tho distant 
horizon to the second. And this is by 


common consent, for the learned wifi do the 
same upon the impulse of his feeling ; and 
we have to do with feeling fundamentally to 
account for an Aesthetic phenomenon, or one 
of the results of feeling. Observe here we 
have nothing 'to do with objects, size, misti- 
ness, or any other particular or appreciable 
quality of matter, save distance. Let the 
view be clear, cloudy, misty, at sea, on land* 
with buildings or without them, the rising 
sun is coming to us, and further off than it 
will he at noon ; and the setting sun is going 
away from us, and more distant. We are 
not in this question bound to consider any- 
thing beyond the common testimony of the 
senses. It is enough that, from some cause 
or other, not only tho sun and moon, but 
the heavens also, appear further off at the 
horizon : it is amply enough to account for 
the phenomenon, when it is remembered that 
the image on the retina is always referred to 
the surface we see it on, provided such 
image possesses nothing to express its real 
distance, and nothing the size of which is 
known to the sense. The sun and moon, 
therefore (the size and distance of which are 
not known to sense), being always seen upon 
the vault of the sky, will appear further 
where that appears further; but appearing 
further off. and yet occupying the same 
space, will be judged larger, just as a figure a 
long way off in a landscape, if it measured the 
same as a near figure, would appear a giant. 

We have now traced the cause of the 
retinal image looking larger, to a known and 
admitted fact, namely, that the vault of 
heaven is felt to be more distant at the 
horizon. If now it is asked why this is 
felt, and whether the feeling is a correct 
one P the first question is only seeking a 
more remote cause of the phenomenon, and 
tho second, however answered, will not affect 
the truth of our solution, since, be it remem- 
bered, the feeling that the luminary is larger 
in the horizon than in the zenith is. anything 
i but a correct feeling. Let us now consider 
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why this is felt, and if the feeling be correct, 
by way of supererogation. 

Why does the vault of heaven appear 
more distant at the horizon than over- 
head? 

What do we mean by “ the vault of hea- 
ven?” It is something that we see, undoubt- 
edly. It may be clear sky, without any 
configurations or appreciable parts ; it may 
be broken with clouds of a definite shape ; 
or it may be an unbroken and homogeneous 
sheet of cloud or mist; but it is always a 
surface that we see, that the artist, in fact, 
depicts under one or other of these phases, 
and ever as a concave surface or veritable 
vault. How does he depict this P If with 
dots of the graver, these dots are smaller, 
closer together, and more numerous near the 
horizon than they are where they approach 
the zenith ; if with colours the particles of 
pigment are more or less mixed, so as to 
follow this rule. The painter’s process, in- 
deed, is an exaggeration of Nature’s, but 
only as a difference of degree, not of kind. 
There are particles in the atmosphere suffi- 
ciently opaque to reflect light to our eyes, or 
we should not see even the indefinite appear- 
ance it presents, but only the blackness of 
space ; while the fact of our not appreciating 
the black dots of space between these opaqr.e 
reflectors, witnesses to their infinitesimal mi- 
nuteness and closeness ; as the fine dots of 
the graver are not appreciated as such , but 
seen still as a tinted concave. Now with the 
question of more or less light, obscurity, 
definiteness, or cognizable dimension, we 
have nothing to do ; if we sec at all we must 
see something, and that something must be 
somewhere. What this something is, wo 
have said ; indefinite and minute reflecting 
particles. We next ask, Where is itP 
Everywhere, even to the confines of our 
atmosphere ; but the grosser and better re- 
flecting particles nearer the earth, and the 
finer and worse reflecting particles furthe r 
away from it. The atmosphere may be re- 


presented by a number of concentric shells 
or layers, the internal still growing denser, 
or the densest nearest the earth, which is 
their nucleus ; the best reflecting particles 
forming the innermost shell, the worst re- 
flecting, the outermost. All that light surface 
we designate the vault of heaven is produced 
by some or all of these concentric layers of 
reflectors. It may he in a clear daylight 
sky the particles of the furthest layers make 
some impression on the retina, and it may be 
on a night such as that when our spectrum 
was seen, that the furthest layers visible are 
a great deal nearer. But how far distant 
soever the particles which are capable of 
affecting the retina, the concentric arrange- 
ment of various densities must ever result in 
a vault or concave, concentric with the earth. 
This, then, is the “vault of the sky,” en- 
larging with the quantity of light, as we feel 
indeed to be the case when we seem to see 
further into the air in light than in darkness. 
If, however, the stratified course of the at- 
mosphere resolves itself into the inside of a 
sphere concentric witJi the earth, it needs no 
diagram to show how the distance from an 
observer on the earth’s surface, to any layer 
in the direction of the horizon is far greater 
than from the same observer to the same 
layer at the zenith. It appears, therefore, 
that the somewhat poetically named vault of 
heaven is a reality nevertheless, and that 
when we see it in the horizontal direction it 
is much further off than when we see it at 
the zenith. But if it really is so, how do we, 
without any reasoning, know and feel this P 
To answer this question, let us consider one 
of these layers. The particles of which it is 
constituted will be more close and numerous 
as it approaches the horizon. But these 
particles cannot be appreciated, neither can 
the dots of the graver at a little distance off, 
but they are, nevertheless, seen as a tint, and 
appreciated as a tint retreating; and this 
layer of atmosphere is appreciated as a re- 
treating layer, though the intertexture of its 
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particles cannot be distinguished individually. 
In short, it is not more surprising that we 
discern the relative distance of a stratum of 
atmosphere than that we discern the atmos- 
phere to be stratified, and not more surpris- 
ing that we see it stratified than that we see 
it at all ; whilst that we do see it is proved 
from the fact that did wo not see it we 
should see blackness in its place. But, says 
our respondent, these reflecting particles are 
mist, not atmosphere, and mist was to have 
been excluded from the question. True, this 
may be so chemically, but we have to do with 
the atmosphere as we find it, and if this 
property of reflecting be owing to mist in 
the atmosphere, as we have not ascribed to 
it any of that obscuring influence for which 
alone it was to bo omitted, we have virtually 
omitted it ; for in like manner it might be 
argued that the particles of atmosphere are 
objects (also to have been omitted), but as wo 
have not invested these with any assignable 
magnitude or appreciable individuality they 
are no more objects of comparison than they 
are indeed of obscuration. But even though 
pure air may not be, our atmosphere is un- 
doubtedly seen , manifesting itself as tint, 
colour, etc. (as already explained), and the 
concave figure and relative distance of this 
is seen simply by the same laws which ex- 
hibit the shape and distance of all things, to 
wit, of a dome of tissue or fine cloth, the 
texture of which may be too minute for 
appreciation, while its concave arrangement 
and relative distance are nevertheless appre- 
ciated under the presentment of tint and 
colour. Moreover, when it is considered 
that the course of the clouds, which for the 
most part follow the course of a layer of 
atmosphere, whereon they float while they 
retain their identity, gives us the same evi- 
dence of the curved surface supporting them 
that the course of objects floating upon 
water gives us of the surface of the w ater ; 
we have another important argument of the 
truth of our common conviction when it 


attributes this form and relative distance to 
the heavens. 

Lastly, if we imagine in place of the 
atmosphere a number of concentric layers of 
glass, the grossest and least diaphanous im- 
mediately over our heads, and the purest 
and most diaphanous situate at the boundary 
of vision ; can we suppose that the form of a 
dome w T ould not be appreciated by the eye, 
to whichever of these layers it be directed? 
And the question of moro or less light (for- 
merly referred to) will, under this supposition, 
have nothing to do with the appreciation of 
form ; for though the light be never so little 
it must come from one or more of these re- 
flectors, and coming from these it will ex- 
hibit their form and relative situations in the 
same w T ay that it exhibits the form and situ- 
ation of everything else that reflects it. 

If, then, this vault of the heavens is (as it 
seems to us demonstrated) an appearance as 
well as a fact, the sun or moon which is 
necessarily referred to it will appear much 
further off on the horizon than at the zenith, 
and (occupying the same space on the retina 
as it does when at the zenith) it will conse- 
quently appear much larger than when seen 
at the zenith ; and this without assistance 
from misty obscuration, or comparison with 
objects of appreciable or foreknown dimen- 
sions — facts which undoubtedly account for 
a further apparent enlargement not uncom- 
mon in misty climates and under particular 
conditions. 

The object of this paper is not so much 
to establish the truth of this or that theory, 
as to exhibit a peculiar advantage derivable 
from analyzing the phenomenon subjectively 
as well as objectively : — to recommend, in 
fact, the adopting of a similar mode of treat- 
ment in the investigation of all phenomena 
whatever, wherein the participation of the 
mind and senses cannot be disputed. 

Guy's Hospital. Zexo. 
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MY MICBOSCOPE, AND HOW TO MAKE ONE LIKE IT. 

— « — 


Thb object of tbis paper is to place it in the 
power of almost every one to obtain a useful 
and scientific instrument for the same money 
nearly as that for which a comparatively mere 
toy is obtained at an optician’s. 

Object-glass. — Take two plano-convex 
lenses (they have less aberration than double 
convex), one of about half an inch focus, 
and the other of about one and a-half inch, 
and set the smaller (of the half-inch focus) 
in a small box or deep ring of pasteboard 
(half dram and dram pill-boxes answer well), 
about one-quarter of an inch or rather less 
in depth, and with a bottom to it in which is 
a very clearly formed hole (if the box be 
card, burning is best) about one-sixteenth of 
an inch in diameter; put in the glass (having 
previously cleaned it with wash-leather) with 
the plain side downwards, next the hole. In- 
side the box fit a rim of card, of a height | 
equal to the thickness of the glass, and 
leaving (of course, as it would in a box half 
an inch wide) a small space in 
the outer rim (see dotted line in 
Figure). On this rim fix a round 
bit of card with another hole in 
it a little larger than the other. This is 
called a diaphragm or stop, and on this, flat 
side down, place the one and a-half inch 
focus glass. Now fit the whole into another 
box with a hole about three-sixteenths of an 
inch in diameter, or one-third of the dia- 
meter of your upper glass, and you have a 
simple microscope of great power, which will 
make a small square the one-eighth of an 
inch in diameter □ look half an 
inch, and type of the size called 
“pearl” half an inch long and 
thick in proportion. 

Note . — The nearer the glasses the longer 
the image, the longer the focus. The further, 
the less the image and the nearer the focus. 


They must not be removed further than the 
distance of half their combined foci. You 
might make combinations of this kind of 
glasses of 1 + 3» 2 + l, l + h diminishing 
tho aperture as the power increases. 

This little apparatus will form object 
glasses for the compound microscope about 
to be described. 

The compound microscope is, so to say, a 
combination of two simple ones, of which 
the one, if double and of different powers, 
with the high powers placed close to each 
other as above described (the greater being 
next the object), forms the compound object 
glass, and another of lower powers placed 
further (i.e., at tho long focus) from each 
other, the higher magnifier being next the eye 
forms the compound eye-piece . 

The glasses are respectively named, thus 

That next the object, the Object-glass.} Object. 
Tho next up, the Enlarging Lens, j glass. 
The further one from the eye, the' 

Field Lens. C Ey©- 

Tliat next the eye, the Eye-glass. ) piece. 

The compound microscope, therefore, con- 
sists of the eye-piece , the tube, the object-glass , 
so far as the instrument itself is concerned ; 
but as to hold such an instrument steady 
enough for use would be impossible, it has 
also a stand, a stage to place the objects on, 
a mirror to illuminate from below, a lens 
called a condenser, and sometimes a reflector 
attached to the object glass to illuminate the 
object from above. 

Tho microscope is common or achromatic . 
We shall first describe the most simple form 
of compound microscope. 

The Eyepiece. — Take some pasteboard 
and make some tuning, about one inch in 
diameter, by rolling it round a ruler. Make 
another size which fits inside this ; and again 
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another size which fits 'outside it, by rolling 
it round the latter. Eor the middle size 
marking-ink bottle cases or hair-pin cases are 
excellent. Black them all inside with lamp- 
black and water colour. Buy a three-inch 
focus plano-convex, and also a one -inch. Let 
the three-incli be such as to fit your middle- 
sized tubing, i. e., about one inch in diameter. 
Cut off a portion of the tube, about three- 
quarters of an inch in length, and fit your 
glass into it, with the convex side outwards. 

Let the inch focus glass be about half an 
inch in diameter, and fit it into a small pill- 
box, with the plain side next the lid, which 
should have a very central hole in it, about 
one-fourth or one-third inch in diameter, 
and, of course, be blackened inside. Now fit 
this little box, lid and all, into a piece of the 
smallest tubing, about one inch long, and oIF 
the next size cut about an inch and a quarter, 
and at one end glue a round card, with a hole in 
it about half an inch in diameter. Cut a piece 
about two inches long off the largest tube. 

Now slide the three-inch glass with its 
tube into one end of the above piece of tube ; 
next insert, at the other end, the box with its 
diaphragm, next to the other piece of tube 
containing the glass, and into this latter in- 
sert the eye-glass in its tube. 

Now the rule is, that one glass being three 
inches focus, the other one, the distance be- 
tween them should be two, or equal to half 
the united foci, and the stop about one inch 
from the eye ; but as you never can exactly 
measure the focus, I have preferred to make 
both glasses and stop moveable. And now 
attend to the adjustment ; look through the 
eye-piece, and if the field, or large white 
disc be clear and good, then there is nothing 
more to be done ; but if tbe field be fishy and 
indistinct at the edges, slide the different 
pieces to different distances till it be clear. 
Try the stop a little nearer the field or out- 
side glass, then a little nearer the eye-glass, 
then draw out the eye-glass a little, then the 
field-glass, and so on. When you have a clear 


field, like slightly ground-glass, it is good. 
But now there is another thing to be attended 
to, if the rim round the field be yellowish or 
orange, slide the eye-glass in a little ; if blue 
draw it out till you get a neutral Indian inky 
rim, and the adjustment is made. Lastly, put 
a cap on the top with a hole rather less than 
the opening of the glass, and about half an 
inch nearer the eye than the glass itself, to 
keep the eye at its focal distance, and prevent 
obscuration, diminishing of the field, etc. 
This cap is *neeessary for a low power, be- 
cause its focus is longer than the higher 
powers, and the eye should be kept at that 
focus, as when it approaches too near the disc 
is overshadowed. In high powers the focus 
is so close that the eye docs not require to be 
kept away further than the width of the brass 
or pasteboard. 

This will be the eye-piece of low power. 
Now for the higher. Take an inch and a-half 
plano-convex, the size of your second-sized 
tube, and having cut off about half an inch 
of the tube, fix it in with the curve out. 

The better to fix it, put a ring of strong- 
ish brass wire on each side 
the glass, one inside, the 
o tli or out. 

Then make a stop, with 

a hole about half an inch in 
diameter, fixed in another bit 
of tubing of the same size, 
and place the stop next to 
the glass, above described ; 
then put these in 
this order : first 
the stop, with per- 
forated disc next 
the glass ; then 
the tube with the 

glass, convex outside, into a bit of the largest 
tube one and a half inches long. 

Then cut a bit of the second-sized tube, 
and put in at the other end, about three- 
quarters of an inch long ; then into this put 
a bit of the third-sized tube into it, about 
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three-quarters of an inch long, with glass 
fitted (plain side next eye, i.e., outside), and 
cover it over with a round bit of blackened 
card -with a hole in it, about ft of an inch 
diameter — adjust as before, till you get a clear 
neutral-edged field ; and that will be the 
high power eye-piece. 

Though the whole is properly callod an 
eye -piece, technically (as before stated) the 
further glass in the micro- or tele-scope is 
called the field-glass , and that next the eye 
the eye-glass . 

Now for the tube. We have already three 
different sized tubes. You must now make 
a fourth, by rolling pasteboard round your 
largest, and when done cut off a piece about 
six or seven inches long, or eight if you like. 
The longer the tube the larger the object 
with the same powers, but a little darker or 
obscurer ; I should say seven inches was long 
enough for glasses of the diameters above 
mentioned. Now in one end of this place 
the eye-piece, having first put in a diaphragm 
with an aperture about -HKhs of an inch, about 
a third of the way up from the bottom, or part 
of object-glass, of which we are now going 
to speak. 

The object-glass, being the principal part 
of the instrument, requires the greatest care. 
This is either simple or double , made on 
the principle just described under simple 
microscopes. A 2, or 1, or J, J, J, etc., inch, 
might be placed in a little box, and fixed in 
your least tube, surrounded by the other 
tubes till you come to the largest, which fits 
your microscopic tube, leaving the least pro- 

jecting a little for 

symmetry’s sake, 
as well as conve- 
nience — not to have 
an immense end to 
' the microscope, pre- 
venting your seeing the object when looking 
down on it from above, and obscuring the 
light of the condenser, especially in high 
powers, or closer foci. 


The interior of the little box in which is 
the glass should always be on this portion, 
the holes being larger as 
the power is smaller; r ■ ~ 

small hole at end ; glass [ j | 
plain side down dia- * " ~ i — 

phragm. 

But to the single glasses is attached much 
chroma, or colour, the edges of the object 
not being clear and coloured. 

To make a double object-glass, called 
achromatic or colourless, take an inch plano- 
convex about a quarter of an inch diameter, 
and place it in a small box with a hole about 
ftth of an inch in diameter, plain side down 
next hole ; round this place a small rim of 
pasteboard inside, equal to the thickness of 
the glass ; some put a stop with a small hole 
immediately behind this first glass ; other- 
wise make a large hole, so that it becomes a 
ring for the next glass to rest on, then place 
on this (either stop or ring) another glass two- 
inch focus, and over this (having put a ring 
round it, as high as its thickness) place a 
stop with a hole about £th of an inch 
diameter for low power object-glass ; and 
make another object-glass, with a £, and a 1- 
or and a i, for higher power, in the same 
way as the other — only the holes must be less 
as the power is higher. The focus of the first 
of these will be about f of an inch, of the 
second about l ; of the i and i about ft of 
an inch. 

But though a more achromatic field and 
greater power are thus gained, I should re- 
commend every one to procure at an optician's 
a triple achromatic object-glass already made, 
and turn a little box-holder in which to insert 
it. Then you have three distinct powers, the 
strongest of all three, the second with two 
of them, and the third with only one. There 
are small foreign object-glasses, very cheap, 
and ten times clearer than can be made with 
simple plano-counxes.* 

* I have procured one of these at a very moderate 
rate from a London optician, and it has succeeded 
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These little object-glasses already de- 
scribed, especially the last, will show the 
direct, and some of the transverse lines on 
the scales of the wing of a common clothes- 
moth, Tinea vestialis. They will define the 
Navicula and the Podnra scale ; the Lepisma 
perfectly (being much larger). They will 
also show the Coscinodiscus, the Aulacodis - 
cus for moms, the Triceratium y which are 
good tests ; but the scale of the common moth 
is perhaps one of the best, except the JVh- 
vi culm. 

The simple compounds of plano-convexes 
require immense care, and though they show 
photographs well, and most of the ordinary 
things required, they seldom succeed in de- 
fining the finer lines of high tests, or at least, 
after much time and attention bestowed on 
their construction, they have not done so 
with me; though Brewster (“Optics,” pp. 
342, 343) says Dr. Herschel’s doublet of a 
double convex equal to about one inch, and a 
meniscus with convex side towards the loss 
convex side of the double convex, will show 
all tests. 

I can only suppose it showed those tests 
then in use f or that not having compared them 
with the compound achromatic, the learned 
author was hardly aware of the vast differ- 
ence of appearance. 

The transverse lines on the scales of the 
moth I have never seen perfectly , except with 
a first-rate instrument ; ordinary instru- 


ments showing them as at a, but a first-rate 
one more as at b. However, they are good 

so well that I have much pleasure in recommend- 
ing others to avail themselves of the same source. 
They will find at any respectable establishment every- 
thing they can want in the various departments of 
practical science, for the construction of home-made 
apparatus. 


•for most practical purposes, and the last 
achromatic sufficient for almost all scientific 
purposes. 

A few rules, however, from Wollaston, 
Brewster, and others might be interesting. 
The distance of the two lenses should be the 
difference of the two foci, making a proper 
allowance for the thickness. Here, again, is 
a vague direction. But it is, perhaps, ex- 
plained by another direction. 

The difference of the two foci mu9t be 
greater than the thickness of the anterior 
lens. This rulo being observed, the propor- 
tion of the respective foci is ad libitum. 

Pritchard gives the following useful ob- 
servations for doublets : — The convex side 
must be truly spherical. The distance of the 
two glasses to be got hy trial ; when got, to 
bo left. Mount so as to be able to vary 
distance at pleasure, and to be able to turn 
lenses round, so as to centre them. He adds, 
I have spent whole days in readjusting two 
lenses which had been separated. A stop 
or diaphragm immediately behind the ante- 
rior lens supersedes any other. I find the 
field view to depend on the plane of the stop. 
When it is close behind the anterior lens no 
other is required. 

The Tube . — There is generally, however, a 
stop, about one-third up the large outside 
tube, about eleven-sixteenths or fifteen-six- 
teenths diameter. 

The Stand is a most important part of 
the compound microscope. It must be 
steady, and firmly constructed, and heavy. 
Take the lid of a common tooth-powder box, 
about three inches diameter ; fix two up- 
rights, about two inches high and one inch 
apart, in the upper part of it; into the 
hollow pour melted lead, to keep it firm and 
steady when you cannot use a clamp. On 
the under side glue three flat, even, round 
bits of wood as feet, to make it stand more 
evenly, but not more than one-eighth of an 
inch thick, two inches round, about two and 
a-half inches apart, one in the centre behind. 
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Prepare a nice bit of board, about seven 
inches long, one inch wide, and half an inch 
thick, and place it between the uprights, acd 
mark the places for tho entry of a screw on 
either side through the centre of the up- 
rights, leaving tho piece of wood just room 
epough to swing freely between the uprights 
without touching the pedestal. 

About a quarter of an inch up it, and 'pre- 
cisely central, make a round hole for a mirror 
frame. One and a-half inch above this again 
make two mortice holes perfectly straight, 
and in them fix with mortices (also perfectly 
in a right line) a small piece of board, two 
and a-half by two and a*quarter inches, leav- 
ing the quarter for tho mortices. With a 
centre-bit make a hole of about three-quarters 
of an inch jn diameter, in the exact middle of 
the boards. 

Take a small piece of plate brass, about 
two and a-half inches long, and five-eighths 
wide, bend it across the stage so as to hold 
at the two extremes and yet to slide. Notch 
the part equal to the width of the stage about 
one sixteenth of an inch, and turn it neatly 
and squarely up, nipping off the two little 
bits which are left at the two ends which 


v 

slide at the side of the stage. This will 
make a slide to keep the glass slips in their 
place, preventing them from slipping down 
when the instrument is sloped. 

Bend aimther piece under the stage with 
its end wrapping over upward, and a little 



way on the stage to keep it to it. This is to 
hold a piece of card with smaller holes in it 


than that in the stage. Make that in the 
stage to exclude light when required. 

On the top of the moveable piece of wood 
and stem, fix a small block of wood slightly 
hollowed down the outer edge, about five- 
eighths of an inch thick, two inches long, and 
of such a width that a tube fixed against it 
shall have its centre exactly central to the 
hole in the stage and the mirror. 



Now place the block against the stem, 
and place its one end even with tho upper 
end of the stem. Mark two spots on the 
stem centrally, and draw two lines on tho 
block even with them, and with these dots 
on the stem for the top of each; cut two 
ohlong slits about a quarter of an inch long 
downwards, replace the block, and, with an 
instrument, at the top of each slit make a 
hole for a screw in the block. 

Now with two rings, through which it 
might pass, or by gluing, fix on the incurved 
edge of the block a piece of tubing exactly 
its length, in which your whole telescope will 
slide tightly but smoothly ; and, having done 
this, apply the block and screw into the holes 
already made, and through the slits in the 
stem, two eyelet- 
holed screws, till 
they hold the block 

tight to the stem. Now get a round-headed 
screw which screws well in the eyelet-holes, 
about two inches long, and file a notch per- 
fectly round it, just above the thread of the 
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screw. Screw it into the two eyelet-holes 
of the rierew, and then fix a piece of brass 
.above, part of which goes into the nick 
round the screw and prevents its movement 
up or down. This screw will move tho 
whole block up or down for nearly a quarter 



of an inch, and, seeing that not a sixteenth 
is ever wanted, is perfectly sufficient for tho 
fine movement or adjustment. Now put 
the whole together, and procure a penny 
looking-glass out of a doll’s house, or ono 
a little larger off a penny box at tho Ger- 
man fair, or a ninepenny reflector, or a 2s., 
or 3#. from an optician’s, and fix it in a fork 
frame thus, and the instrument is made : 


You may cover it with paper. Plain gold 
paper is ninepence a sheet, and will cover 
six or seven. When not using cover the eye- 
piece with a pill-box, or take out both eye 
and object and keep them in match-boxes, 
to keep them from dust. You might put 
the whole instrument into a cigar-box, which 
you might procure for threepence at any 
tobacconist’s. When thus mounted it will 
look as in the following figure. 

The us© is as follows : — Place the object 
on its glass on the stage e, against the 
brass slide e, then gently adjust the large 
tube by sliding it near to the object, having 
first screwed the fine adjustment to tho 
middle of the slits in the Btem. Having 
gained nearly the focus, i.e., the clear vision 
of the object, screw a very little (perhaps half 


a turn) the fine adjustment screw, looking in 
the instrument at the same time. When the 
object becomes perfectly clear and bright 
(the mirror of course having been adjusted 



A, the eyepiece; li, the tube; C, holder for tube; d t 
object glass ; K, stage ; c, brass slideon upper part 
of stage; /, brass slide for holdfffc pasteboard 
under stage ; G g , minor and frame ; I, stem or 
support ; K k , fine adjustment. 

to show a good field) the arrangement is 
perfect. The field should be of a bright 
silvery ground-glass look, and the object on 
it clearly and brightly defined. 

James A. Davies. 
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Cydoum papilloxum , natural size and magnified. 


MINUTE LIFE OF THE SEA. 




No physical object produces profounder emo- 
tions than the sea. When its broad expanse 
stretches far away from man and his habita- 
tions, and mingles with the gray transparent 
tints of the distant atmosphere, a sense of 
the Infinite instinctively pervades the human 
breast ; the mind treasures up so apt a sym- 
bol of its future destiny, and long after the 
world of water and its coasts have been ex- 
changed for other scenes, their imago re- 
appears in contemplative hours, when 

, “ Our souls have sight of that immortal sea 
Which brought us hither, 

Can in a moment travel thither, 

And see the children sport upon the shore, 

And hear the mighty waters rolling ever more.” 

The tides and storms also furnish us with 
the most striking illustrations of immense, but 
regulated power. Viewed under one aspect, 
nothing seems so changeable as the sea ; sur- 
veyed under another, it becomes the image 
of the permanence of Nature, the stability 
that results from incessant, hut accurately 
compensated motions, and we feel the truth 
of Byron’s exclamation, 

“ Time writes no wrinkles on thy azure brow, 

Such as creation's dawn beheld, 

Thou rollest now t” 


| But it is not alone the great things of the 
sea that demand our admiration, for its 
minute forms of life make an equal appeal to 
our faculties of wonder and delight. Taken 
as a whole, the minute life of the sea offers a 
more fascinating study than the minute life 
of land or fresh-water, and it enlarges our 
ideas. How poor, for example, would be our 
notion of polyps and their works, if we only 
knew the common aquatic sorts, and had not 
seen the associated groups that construct the 
elegant shrubs and trees of the Sertularia, 
and whoso near relations build up their 
hunared miles of coral reef. How incom- 
plete and derogatory to their order would 
be our conception of the family of worms, 
if we thought only of the unpleasant-looking 
creature that wriggles through our garden 
mould, and had not caught sight of his 
marine cousins, whose elegant forms and 
glittering colours amply justify the natu- 
ralists who bestowed upon them the names of 
sea-nymphs and goddesses, whose beauty 
was the theme of the Greek poet’s praise; 
nor could we, if unacquainted with salt- 
water life, form an adequate idea of the 
amazing variety of shape, organization, and 
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development that enters into creation’s plan, 
and makes the kingdom of zoology a harmo- 
nious mosaic, so beautiful that all must reve- 
rently admire ; so complicated, that none can 
fully understand. 

The seaside naturalist has many ways of 
obtaining the specimens that will lead him to 
these conclusions. He may sweep the smooth 
bottom of a sheltered bay with a dredge, or 
tear up masses of growing weed with grap- 
pling hooks, called a “ drag,” or he may skim 
the surface with a muslin net, or employ the 
same implement to gather anything that 
may be swimming at a moderate depth ; but 
these plans, although indispensable for par- 
ticular purposes, are not always available to 
the casual visitor, and it is fortunate that a 
great many curious objects may be col- 
lected without their aid. This we shall pro- 
ceed to show, by describing a portion of 
our own captures, during a three weeks’ 
sojourn at Lyme-Begis, a charming little 
watering-place, but by no means one of the 
best spots for the marine zoologist to pursue 
his work. The weather, although fine, was 
usually too squally for boating, and when 
the local wind dropped, a heavy ground swell 
rolled in, and told its story of a distant 
storm. Occasionally we were tempted to 
trust the treacherous waves, but some 
friendly seagulls came close to our windows, 
and squeaked like a litter of young puppies, 
which was their mode of informing us that 
gusty weather was at hand. We had there- 
fore to content ourselves with rambles along 
the beach, our favourite way being towards 
the pretty village of Charmouth, where the 
east and west lines of cliff dip their strata, 
and leave an open space. A few yards from 
a dingy cottage, apparently worth about ten 
pounds a year, and dignified by the name of 
the “ Town Hall” of Lyme-Begis, a little 
path turns to the right, by the side of a 
house, and leads to a grassy hill that rises 
1 above the beach, and commands a magnifi- 
cent view of the eastern side of West Bay., 


The lias cliffs with their remarkable alterna- 
tions of bands of hard bluish limestone, and 
their beds of black shale, make a graceful 
swoep towards Charmoptji, $nd beyond it 
the yellow sand on the lofty and square sum- 
mit of “Golden Cap,” glistens in the sun, 
while in the distance the mountainous mass 
of Portland stands out distinctly, but soft 
and shadowy as a cloud. Descending to- 
wards the beach, and scrambling over a 
small stone breakwater, the visitor finds 
himself, if the tide has receded, on a largo 
field of flat rocks chiefly covered with blad- 
der weed, and which in old times, when kelp- 
burning was in fashion, produced the cor- 
poration a revenue of considerable amount. 
Numerous workmen, in picturesquo blue 
smocks, arc busy quarrying out limestone, 
which is valuable for hydraulic cements, and 
as they continually discover some fragment of 
the ancient world, you are invited to buy a 
tooth or vertebra of an ichthyosaurus, a fin- 
spine of a fossil shark, an entire fish of a 
preadamite species, a characteristic ammo- 
nite, or a fragment of the beautiful stone- 
lily ( Pentacrinite) for which the formation is 
celebrated. 

Much might be said upon these matters, 
but we arc off to the pools among the rocks, 
or busy with hammer and chisel detaching 
small zoophytes from the under side of ledges, 
tli at you must go down on your hands and 
knees to get at. Every pool is not equally 
promising ; but here is one where broad thin 
leaves of pale brilliant green contrast prettily 
with a margin of red, violet, and purple, 
formed by tufts of the common coralline, which, 
on closer examination, is observed to be com- 
posed of branching threads about the thick- 
ness of twine, and covered with carbonate of 
lime. Shrimp-like creatures dash through 
the clear water, or dodge in and out among 
the maze of red and brown plants which add 
their variety of form and colour to the minia- 
ture scene, and here and there a large stone 
stands like a little mountain, overshadowing 
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the tiny lake. Here we are certain of ob- is effected by means of a false back and false 
taining a variety of interesting things. We bottom of plate-glass, tho arrangement of 
pluck a few of the corallines and place them which will be obvious from the accompanying 
in a wide-mouthed bottle, together with a section of the trough, in which the dotted 
handful of tho brown and red weed. We lines represent the false bottom, and the 
turn the big stone upside down — a few ano- slanting line the false side, 
monies are attached to the hollow under sur- Any object dropped into 
face ; some small worms are captured before the space A falls till it is 
any can wriggle away, and in a little hole we stopped by the front and 
descry an exquisite star-fish ( Ophiocome false back ; and the space 
neglecta ) , witli six delicate arms that look A may be diminished to 
like bristling centipedes, attached to a small any extent required, by 
central disk. Arms and all, he is not bigger bringing the false back 
than a shilling, and has nearly succeeded in nearer a perpendicular 
hiding himself, when he is luckily caught position, and holding it at 
and bottled, before he has time to break any angle by means of a 
himself in pieces by way of showing his wedge of cork inserted 
spite. between it and the real 

In a little while we have pretty well filled back of tho trough. Hav- 
a common pickle-bottle, and hasten home to ing arranged the trough 
see the result of the morning’s work. The as shown in the diagram, 
first thing is to transfer the whole lot to a a few of the little zoo- xroughf the °slant- 
washhand basin, which makes an extempore phyte trees are placed in ing line represents 
aquarium, and then we quietly look over the it, and examined with a the ^ se tack, au( t 
contents. The chips of stone from the rock low power and an oblique hoito^ 

ledge exhibit a few sponges, some white stuff, light. Very beautiful docs leueps the former in 
like ribbons of tough blanc-mange, which is the spectacle appear ; the its F la(:o - 
recognized as tho spawn of the doris, and little tree rises perpendicularly from its mass 
some little trees not thicker than sewing of rock ; the main stem is of a horny imper- 
thread. These last are put carefully into a fectly transparent substance, and exhibits 
small wide-mouthed bottle, with sea-water ; graceful curves alternating from right to left, 
being obviously compound polyps, they are Erom each angle of the zigzag a short branch 
left to make themselves comfortable while the springs, turned a little outwards, rather 
microscope is got ready. Objects of this kind more transparent than the trunk, strength- 
are best observed in a glass vessel, furnished ened by horizontal rings, and terminating in 
by opticians, and called a “zoophyte trough/' a clear oval cell like a goblet of fino thin 
It is composed of strips of plate-glass, glass. In each cell lives a polyp, associated 
cemented together with marine glue. A through the stem with the rest of the family, 
convenient size is two and a half inches but enjoying all the advantages of individual 

wide, two inches high, and about three- life. When he desires repose he retires 

eighths of an inch from tho front to the within his cup, and when actively inclined 

back, internal measurement. Such a glass protrudes a bunch of tentacles, resembling 
will stand upright without support, which is in structure those of the common hydra 
a great convenience, while by a simple, inge- described in a previous paper, but having 
nious contrivance, any object may be brought the appearance of frosted glass. The num- 

as close to the front as may be desired. This ber of tentacles does not seem constant in 
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tlie same species j those before us had as 
many as twenty-eight, and with a dark 
ground illumination they glistened like the 
pendants of a chandelier. At times they 
were as still as the petals of a flower, but the 
touch of any small object stimulated them to 
action, and the intruder, if appe!izing, was 
rapidly transferred to the digestive cavity. 
When freely expanded they did not seem 



Laomedea gcnicuhta , natural size ami magnified. 

inconvenienced by a strong light, although 
they grow in a situation which could never 
have been moro than feebly illuminated, and 
were more ready to come out if kept in the 
shade. The ordinary form of the mouth 
was bulbous, but the shape varied consider- 
ably according to the degree of expansion 
and the quantity of food they had managed 
to Bwallow. They were delicate creatures, 
and numbers of the community often died 
without any apparent reason, and those often 


exhibiting all the Bymptons of health. The 
decease of one polyp did not, however, affect 
the happiness of his neighbours, and a swarm 
of animalcule assisted to dispose of his mor- 
tal remains. 

The species we have been describing is 
the Laomedea geniculata , which, by means 
of a “ creeping root,’* as Mr. G-ossc calls it, 
sometimes spreads over a considerable surface, 
sending up the little trees in close proximity 
like a plantation or a forest. In addition to 
the polyp cells, they bear others containing 
a mass of embryos, which develop into tiny 
medusoids, like little umbrellas, with a fringo 
of numerous tentacleB, and a club-shaped 
foot (peduncle), where the ferule of an um- 
brella is placed, and not inside the convexity, 
as is usually the case with real medusee. 
Some of our specimens exhibited the germ 
cells apparently well filled, but none were 
hatched, so we must content ourselves with 
Mr. Gosse’s account. At the moment of birth 
he found them languid, but they soon gained 
strength, and made their way rapidly through 
the water by " a sort of flapping motion of 
all the marginal threads together.*’ He was 
never able to keep them long, and I am not 
aware that any other naturalist has been 
more successful. There is, therefore, some 
doubt as to what they really are, whether 
larval forms, which subsequently assume the 
parental shape, or whether, as he suggests 
in his “ Devonshire Coast,” they are “male 
polyps an idea which, if it should prove 
correct, would indicate a higher organization 
than these creatures have been supposed to 
possess. It should be mentioned that this 
species is not confined to rocks, but often 
found attached to the roots of the seaweed. 

For the sake of brevity we have confined 
our remarks to the Laomedea geniculata , but 
other species and representatives of other 
genera of associated polyps were discovered 
either on the rocks or attached to seaweed. 
The structure, however, of the polyp family 
is essentially the same, and they may be 
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readily distinguished from the more highly- 
organized polyzoa by the character of the 
tentacles — those of the polyps being soft, 
warty, and extremely flexible, while the 
similar organs of the polyzoa are stiffer and 
smoother, except at two opposite edges that 
are thickly set with cilia, whose motion, ap- 
parently down one side and up the other, 
is very striking and conspicuous. 

The polyzoa, like the polyps, are a nume- 
rous family. Our ponds and streams contain 
several fresh- water representatives, and they 
abound on rocks and seaweeds near the 
shore, so that our collection was very likely 
to contain some specimens. Some are in the 
habit of forming elegant incrustations upon 
flat weeds ; others surround the stems of the 
coralline, or other marine plants that have 
smooth round branches ; and others spread 
themselves over rocks. Here, perhaps, we 
have an example, not beautiful enough for 
love at first sight, hut yet sufficiently odd- 
looking to provoke examination. It is merely 
a dirty white substance, like a bit of gristle, 
which surrounds a slender branch of the 
coralline for the length of about half an 
inch. With the help of a pocket lens it is 
observed to be covered with small blunt 
conical excrescences, but not a symptom of 
cither cells or polypides can be descried. 
By leaving it, however, in the glass trough 
in a Bhady place, and with a comfortable 
allowance of water, in which plenty of in- 
fusoria were dancing about, it assumed a 
very different aspect. 

From various parts of the mass, hut not 
from the little projections, out came a bunch 
of long tentacles, having a transparent bag 
tied round the neck from which they sprung, 
and a central aperture through which their 
food was swallowed. The protruded portion 
of the bag was sufficiently transparent to 
enable the intestine to be seen throughout 
nearly all its course, and to exhibit its pecu- 
liarity of terminating near the mouth. The 
tentacles were darted in and out with great 


rapidity, and when equally expanded formed 
an elegant bell. They were of clear glassy 
texture, and exhibited the remarkable ciliary 
structure already described, the effect of 
which was to cause a series of whirlpools that 
affected large infusoria at a considerable 
distance. Often a single tentacle moved im- 
patiently, like a beckoning finger, and if a 
living object adapted for food was carried 
towards the mouth, they all closed to assist 
its passage to destruction. The living prey 
was first conveyed to a crop or gullet, where 
it might be seen swimming about until a 
sudden spasmodic muscular contraction 
hurled it downwards to reappear no more. 

The larger polyzoa display the details of 
their structure better than the Cycloum, but 
one principle of construction pervades them 
all, and we shall obtain an idea of it by con- 
ceiving of a tube bent like a U> one termina- 
tion being the mouth and the other the vent. 
This tube is inclosed in a bag, the upper 
part of which is, so to speak, tied round the 
neck just below the mouth, leaving the ten- 
tacles free. When the animal retreats into 
its cell, a process which is technically called 
invar/ ination takes place ; that is, the mouth 
of the bag is turned inward, carrying with 
it the tentacular crown. Near the mouth is 
situated a cerebral ganglion or brain, and 
the muscles by which the chief movements 
are effected possess a very high organization, 
having striated fibre, which is the character- 
istic of those muscles which are under the 
control of volition in the higher animals, or 
in man. This has not been observed in all 
species, but it is probably a common pro- 
perty, and we have seen it well displayed in 
the Piumatella repens, which inhabits ponds 
or streams. Another peculiarity of their 
muscles is, that in their natural state they 
exhibit the ultimate fibrils of which they are 
composed, which those of higher animals only 
do after skilful anatomical preparation. 

Each polypide, or polyzoon, is moored to 
his cell by a living rope (funiculus) ; to which 
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are attached the generative organs. They 
multiply by eggs, by the growth of fresh 
cells from the parent mass, and in many 
species by statoblasts— as Professor Aiman 
calls them — or a kind of egg which partakes 
of the nature of a bud, and remains unde- 
veloped for an indefinite time. Many of the 
marine species are furnished with appen- 
dages that have given rise to so much dis- 
cussion, the so-called “ birds’ heads.” The 
most striking form of these organs is that of 
a vulture’s head ; but in the sea-mat ( Flustra 
foliacea)) which is often picked up on the shore, 
they are more like little rounded boxes with 
lids moving on a hinge. Whatever shape 
they possess their action is the same, opening 
and shutting as if to snap up some prey. If 
they ever catch anything, they have no 
known way of transferring it to the mouth 
or digestive cavity ; and Mr. Gosse has sug- 
gested that they may possibly hold small 
animals till they die and attract a swarm of 
animalcules, which the ciliary currents of the 
tentacles may cause to be swallowed up. 
The conjecture is ingenious, but doubtful; 
and if such be their function, we should 
expect to find them very often in the act of 
discharging it. The presence of these organs 
is made a ground of classification ; but Dr. 
Harvey remarks that their appearance is not 
always constant in the same species, and 
hence their value is lessened for purposes of 
identification. 


Although we cannot at present enter 
into descriptions of the remaining animals 
in our collection, we may observe that it con- 
tained several nerrids and other worms, 
several small crustaceans, five or six zoophytes, 
and three or four polyzoa, to say nothing of 
rotifers and infusorial forms, one of the 
latter resembling the Vaginicola, described 
in vol. ii. p. 116 , except that, instead of a 
wreath of cilia, it had a few of a stiffer 
(more- spine-like) character, and bifurcated 
or forked. 

The singular spawn of the doris was 
kept for some weeks, but instead of deve- 
loping, the ova gradually decomposed. An 
examination, with a power of from Bixty to a 
hundred linear, displayed the structure of 
the curious mass, and exhibited parallel rows 
of white ova embedded in a clear, trans- 
parent jolly. Each young doris occupied 
an exceedingly delicate nautilus-shaped shell, 
which was continually moving under the in- 
fluence of two ciliated organs, like the wheels 
of a common rotifer or the paddles of a 
steamer. 

These seaside objects' are well worthy of 
study by our manufacturers. What an ele- 
gant pattern for a dress or a drawing-room 
paper might be made from the Laomedea , 
giving a pleasant brown tint to the stem, 
and rendering the cups and tentacles in 
silver or silver-gray. 

Hgnby J. Slack, F.G.S. 


GEEEN PEAS AND THEIR PODS UNDER THE MICROSCOPE. 


— % — 


“Well, I wonder what they would look 
li\e !” is perhaps the first exclamation of the 
reader on seeing the above title, supposing him 
to be a beginner, with one of these charming 
instruments, wanting really to work for him- 
self. And straightway he may be imagined 
as going to fetch a fine pod, putting it on the 
stage bodily, and then in disappointment 


exclaiming that “ nothing is to be seen but 
a confused green mass.” Even the binocular, 
which is to show so much “just as it is,” 
without any kind of preparation, would fail 
to reveal anything more in such a case as the 
present. We must get out a few slides and 
some thin glass covers, a tumbler of clean 
water, and a razor, and our apparatus will be 
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complete. No, stay— a wine-bottle cork, and 
a piece of string in addition, must be got out 
for some of our sections, and it will be as 
well to have a bottle of glycerine, and some 
varnish composed of equal parts of asphalte 
and japanner’s gold-size ; with theBe we shall 
be able, with very little expenditure of time 
or trouble, to preserve our sections for any 
length of time. 

Although, in the natural course of things, 
the consideration of the capsule should per- 
haps precede that of its inclosure, there will 
here be some advantage in reversing this 
order of procedure, so let us take out a pea and 
set to work. It should be a fully grown pea, 
and will be all the better if ripened beyond 
its primest condition for the table. Now 
with the razor (which should be very sharp) 
and, holding the pea firmly between the 
thumb and finger of the left hand, take off 
almost the thinnest shaving you can manage, 
and lay it on a slide with a drop of water, 
then try two or three more. By this time 
the cotyledons or seed-leaves, will have 
been reached. When a pea sprouts these 
are the first parts that appear; the cells com- 
posing them are densely filled with starch, 
which serves as nutriment for the young 
plant till its tiny first leaves and roots are 
sufficiently formed to draw for themselves, 
from the heavens and the earth, the materials 
of life. It will be best now to take off a 
good thick section from our pea, nearly half 
way through; then one or two, very carefully, 
as thin as possible ; and, putting a cover on, 
let ns see wbat awaits us. 

The first coat (Fig. 1 , b) is composed of 
rounded cells with very thick walls; each has 
an irregular cavity, which, in looking through 
it, appears quite dark ; from this cavity fine lines 
radiate in every direction, which permit, to a 
certain extent, of the passage of fluids. Those 
to whom the structure of bone is familiar, will 
at once recognize the analogy between the 
parts just described with those to which, in 
bone, the names “ lacuna” and “canaliculi” 


are applied. «Xhey are the same structures, 
and, in the hhrd parts of some seeds, the 
resemblance is so close that it is not always 
at a first glance easy to say whether the 



Fig. 1 .— A, transverse section through a pea; B, cells 
forming the first, C, the second, and K, the third 
coat ; D, loose cellular tissue. The small letters 
denote the same parts in the section. Magnified 
200 diameters. 

object examined be animal bone or vegetable 
bone. The most bone-like occur in the atones 
of plums, in the hard and brittle outside of 
fig-seeds, or the outer coat of hemp-seed, 
which uncommonly resembles true bone. In 
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order to tell which it is, look for the outlines 
of the cell walls ; if found, these at onoe say 
“ I am not animal bone." 

The second coat (Fig. 1, c) looks at first 
like a number of dark rings, the central 
yacuities in cells, of which the square or 
slightly hexagonal outlines are so delicately 
marked as to require careful looking for if 
yon would see them. 

We now find a loose mesh of hexagonal 
lines, indicating thin dried-up cells, that, theo- 
retically, do not form a proper seed-coat at all ; 
but merely a means of connecting the second 
and third coats (Fig. 1 , e). The latter is formed 
of fine cells, rather long in proportion to their 
width, which envelope the starch-cells form- 
ing the substance of the seed, so closely as 
to be scarcely separable. These are arranged 
in such manner that their long axes incline 
in various directions to all points of the 
compass. 

The value of the transverse section (Fig. 2, 
a) will appear on now turning to it ; the rela- 
tive thickness of the various tissues forming 
the seed-coat is readily seen, and ideas can 
be formed of the mechanical importance of 
the structures entering into it. In the pre- 
sent instance the outer, b, is seen to be four 
times as thick as the middle and inner ones 
combined, putting out of the calculation the 
loose irregular connective tissue, d, which, 
though in theory it be nil, no doubt has some 
purpose of its own to fulfil. If the section 
bo examined first without the addition of 
water, and then a little added whilst the ob- 
servation is being made, it will be seen to 
swell up enormously, so as to become one of 
the most noticeable features in the section, 
though previously it could not he seen at all. 
Is it too much to suppose that it acts the part 
of a sponge, imbibing the water which serves 
as the appropriate stimulant to the first 
growth, through the strong affinity for that 
fluid possessed by a gummy or mucilaginous 
material contained in the cells P We know 
bow greatly and how rapidly a pea or bean 


increases in si ze during the first stages of 
germination, and that from being as hard as 
a bullet it quickly becomes soft and pulpy. 

Now take one-half of the pea-pod, nick 
it slightly, and tear up as much of the thin 
membrane on the outside as will come away, 
and put it on another Blide with water. A 
thin shaving of the central pulpy part of tho 
pod is easily made, and should be put with 
the latter. Then scrape away slightly but 
firmly all the pulpy part, and a dry-looking, 
fibrous membrane is reached, which, even 
to the naked eye, looks somewhat glistening. 
This is principally composed of the woody 
coat ; it lias very firmly adherent to it two 
thin membranes, one on its outer, another 
on its inner side, the outer of which can 
hardly be removed in any but a shreddy, 
unsatisfactory way for separate examination. 
The cork should now be cut about half way 
down its middle, a piece of the pod in good 
plump condition be put into the slit and 
firmly tied ; then, with two or three trials, a 
fine thin even section will be obtained. 

The first thin skin removed from the pod is 
the cuticle (Fig. 2, n), the cells of which are 
narrow and slightly pitted; numerous stomata 
or breathing apertures, marked s s, will be 
seen on it : these are openings for the ad- 
mission of air into the interior, closed more 
or less by a pair of kidney-shaped cells. As 
a plant has no power of voluntary motion, 
we may imagine its delight as its leaves are 
“ kissed by the whispering breeze ; M and 
though the leaf is not the subject of our 
present meditation, yet tho pod is only a 
pair of leaves modified to suit a special 
purpose. 

The second coat, the ‘pulp* (Fig. 2, c), is 
composed of rounded cells, somewhat smaller 
tow ards the outer part, and there filled chiefly 
with green colouring matter. Most of the 
cells, however, contain starch, which increases 
in quantity with the advance of maturity. The 
microscope thus shows us that in throwing 
away tho "pea-swads,” as unthrifty bouse* 
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wifes contemptuously term them, a large 
quantity of nutritious matter is cast away, 
which, by good cooks, is made into one of 



Fig. 2. — A, transverse section through pea-pod ; 13, first 
layer or cuticle with its stomata; C, large rounded 
cells of the pulpy port with starch. 


the greatest delicacies of the table, “ Green- 
pea Soup/* 

Proceeding further inward in our exami- 
nation, we find a layer of square or some- 
what hexagonal cells (Fig. 3, d), containing 


very fine raphides, one in each, and occasion- 
ally two will be found in a single cell* 

The strong woody coat (Fig. 3, b) next 
claims attention. The cells composing this are 


D 



Fig. 8. — P, cells containing large raphides; E, woody 
coat; F, delicate cells with bright green contents. 
Magnified 100 diameters. 

long, spindle-shaped, very tough, pitted, and 
inclined, at an angle of 45°, to the long axis 
of the pod. They furnish a good example 
of true “ prosenchyma/’ as this form of tissue 
is technically termed. 

Lining the latter, and situated most in- 
wardly, is a delicate cuticle (Fig. 3,[f), formed 
of hexagonal cells vith green contents. To 
this latter coat I am disposed to attribute 
somewhat remarkable hygrometrio proper- 
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ties. When a pod is quite ripe the valves, 
rending the thin membrane by which they 
are united, curl inwards suddenly and power, 
fully, and, by that means, the seeds are 
scattered to a distance. Now I find that 
when the pulpy part, c, is removed, this inner 
cuticle, F, dries rapidly, thereby contracting 
(in all probability) very much, by this means 
drawing inwards the fibrous membrane, e, 
and producing the effects just named. 

As it is advantageous to preserve for 
future examination and comparison objects 
on which time has been bestowed, a drop of 
glycerine may be put at one side of each thin 
covering glass ; with the evaporation of the 
water added at first, this will be drawn into 
our specimens by capillary attraction, and 
then, by applying a little of the varnish 
round the edges, a permanent and valuable 
specimen will have been obtained. A few 
such, made by one’s self, are really far more 
instructive than a greater number purchased 
ready to hand. Besides which it is interest- 
ing to know the structure of the “ common 
objects ” by which we arc surrounded in our 
daily life, in which the same grand laws may 
be discovered as make of the world we in- 
habit, and all the objects it contains, with 
the countless spheres to be discerned from 
it in the firmament, one grand harmonious 
whole, hymning His praise 

“ Who planned and formed and still upholds a world, 
So clothed with beauty for rebellious man." 

Tuffen West, F.L.S. 


ASTRONOMICAL OBSERVATIONS 
FOR JULY, 1861 . 

Thk Sun is in the constellation of Cancer until the 
22nd, and then in that of Leo. He rises in London 
on the l6t at 3h. 49m., on the 10th at 3k. 06m., on 
the 20th at 4h. 8m., and on the 31st at 4h. 23m.; 
Betting on the lstat8h. 18m., on the 30th at 8h. 13m., 
on the 20th at 8h. 8m., and on the 80th at 7h. 49m. 
He is above the horizon in London on the 1st, lOh. 
29m., and on the 81st, Ifth. 25m. 

The Sun rUeB at Edinburgh on the 11th at 8h. 82m., 


on the 21st at 3h. 46m., and on the 29th at 4h. lm. ; 
setting on the 17th at 8h. 31m.; and on the 80th at 
8h. 7m. 

He rises at Dublin on the 1st at 8h. 88m., and 
on the 29th at 4h. 14m.; setting on tho 4th at 8h. 
27m., and on the 30th at 7h. 57m. 

Day breaks in London on the 30th at lh. 21m. 

Twilight ends in London on the 26th at llh. 17m. 

Length of day at Edinburgh on the 14th, lGh. 57m., 
and on the 30th, 16h. 3m. 

Length of day at Dublin on the 16th, 1 Oh. 24m., 
and on the 3lBt, 15h. 38m. 

The Sun is on tho meridian on the 1st at 12h. 3m. 
29s.; on the 15th at 12h. 5m. 38s., and on the 30th 
at 12h. Cm. 7s. 

The equation of time is on the 1st, 3m. 29s., on 
the 15th, 5m. 38s., and on the 30th, Cm. 7s. subtractive 
(or after the Sun). 

The Sun is farthest removed from the earth on the 
3rd, and there is a solar eclipse on the 8th, invisible 
in England, but visible in Sumatra, New Guinea, part 
of Australia, and the South Pacific Ocean. 

The Moon is new on the 8th at 2h. 12m. a.m. 

Full Moon on the 21st at 12h. 5m. a.m. 

She is at her greatest distance from the earth on 
the 1st, and again on the 29th, being at her least dis- 
tance on the lbth. 

Mercury is in Cancer, and at the commencement 
of the month favourably situated for observation. He 
is an evening star until the 22nd, when he becomes a 
morning star. lie. rises on the 5th at Gh. 2m. a.m,, 
and on the 30th at 3h. 42m. a.m.; setting on the 5th 
at Oh. JOm. p.m., and on the 30tli at Gh. 48m. p.m. 
His diameter on the 1st is 8$s., and the 25th, lOJs. 

Venus is in Gemini at the commencement of the 
month ; passing through Cancer to Leo, where she is 
at the close of the month. She is unconspicuous 
from her vicinity to the Sun. Iicr diameter is on the 
1st, 10s., and on the 25tli, I0£s. She rises on the 5th 
at 5h. Gm. a.m., and on the 30th at Oh. 23m. a.m. ; 
setting on tho 5th at Oh. 12m. p.m., and on the 30th 
at.81i. 15m. p.m. 

Mars is in Cancer at the commencement of the 
month, and in Leo at its close. He is very unfavour- 
ably situated for observation, and scarcely visible, llis 
diameter not 3$s. He rises on the 5th at 5h, 17m. 
a.m., and on the 30th at 5h. 9m. a.m. ; setting on the 
5th at 9h. 19m. p.m., and on the 30th at 8h. 
19m. p.m. 

Jupiter is in Leo throughout the month. He will 
be close to the star ltegulus on the night of the 21st. 
He iB favourably situated for observation, and his 
diameter is on the 1st, 30|s., and on the 25th, 29Jfl. 
He rises on tho 5th at 7k. 44m. a.m., and on tho 80th 
at Oh. 35m. a.m.; setting on the 5th at 10b. 16m. 
p.m., and on the 30th at 8h. 47m. p.m. 

Saturn is in Leo, and a conspicuous object. He 
rises on the 5th at 8h. 39m. a.m., and on the 30th at 
7h. 15m. a.m. ; setting on the 5th at lOh. 89m. p.m., 
and on the 30th at 0h. 5m. p.m. 

Uranus is in Taurus, and a morning star. He 
rises on the 5th at lh. 48m. a.m., and on the 30th at 
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12h. 14m. a.m.; setting on the 5th at 0h. 6m. p.m., 
and on the 60th at 4h. 34m. p.m. 

Occultation of Stars by the Moon.— -On the 25th 
k Piscium (4j magnitude) disappears at 12h. 42m. a.ra. 

Eclipses of Jupiter’s Satellites. — Owing to the 
nearness of Jupiter to the Sun, no eclipses are ob- 
servable throughout the month. 

Stars on the Meridian. — On the 1st, Antares souths 
at Oh. 41m. 17a. p.m. On the 4th, a Herculis souths 
at lOh. 17m. 46s. p.m. On the 5th , a Ophiuchi souths 
at lOh. 32m. 57s. p.m. On the 5th, a Aquil® souths 
at 12 h. 52m. 2s. a.in. On the 8th, a Ophiuchi souths 
at lOh. 22m. 10s. p.m. On the 11th, a Ophiuchi 
souths at lOh. 9m. 22s. p.m. On the 13th, a Lyric 
souths at 1 lb. 5m. 4s. p.m. On the 16th, ft Lyric 
souths at llh. 5m. 57s. p.m. JOn the 18th, S Aquilne 
souths at llh. 31m. 33s. p.m. On the 20th, a Ophiuchi 
souths at 9h. 33m. 59s. p.m. On the 23rd, y Aquilne 
souths at llh. 32m. 59s. p.m. On the 24th, a Aquilpp 
souths at llh. 33rn. 24s. p.m. On the 25th, a Aqnilce 
souths at llh. 29m. 28 s . p.m. On the 27t,h, j8 Aquilse 
souths at llh. 26m. 5s. p.m. On the 29th, a Capri- 
corni souths at llh. 40m. Is. p.m. Ou the 30th, a 
Ophiuchi so utils at 8h. 54m. 4(Js.p.w. On the 30th, 
a Aquilm souths at llh. 10m. 25s. p.m. On the 31st, 
a Cygni souths at llh. 58m. 25s. p.m. 

The variable star Algol reaches its minimum light 
during the evening, July 23, at 9h. 51m. 

E. J. Lowe. 


METEOROLOGY OF JULY. 

FROM OBSERVATIONS AT HIOIIFIELD HOUSE OBSERVATORY. 
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1646 

.. 68*4 

. . — 

. 29*764 

.. 6*1 

.. 16 

1847 

.. 07*8 

.. 60*0 . 

. 29*854 

. . 5*2 

.. 7 

1848 

.. 61*5 

.. 54*4 

. 29*808 

. . 0*9 

.. 20 

1849 

.. 59*8 

.. 53*4 

. 29*795 

.. 6*4 

.. 17 

1850 

.. 60*2 

.. 55*6 

. 29*819 

.. 7*5 

.. 21 

1851 

.. 58*0 

.. 52*4 

. 29*723 

. . 7*3 

.. 19 

1852 

.. 60*8 

.. 00*5 . 

. 29*877 

. . 5*8 

.. 8 

1853 

.. 59*1 

.. 48*8 . 

. 29-090 

. . 8*2 

.. 19 

1854 

.. 59*4 

.. 53*3 . 

. 29*785 

.. 7 7 

.. 19 

1855 

.. 00*0 

.. 55*4 . 

. 29*720 

. . 71) 

.. 13 

1856 

.. 59*4 

.. 52*2 . 

. 29*781 

.. 6*8 

.. 14 

1857 

.. 01*3 

.. 05*0 . 

. 29*854 

.. 71 

.. 10 

1858 

.. 60*6 

.. 48*0 . 

. 29*758 

. . 6*4 

.. 11 

1859 

.. 65*2 

.. 08*0 . 

, 29*921 

. . 0 5 

.. 9 

1800 

.. 58*6 

.. 50*5 . 

. 29*819 

.. 7*0 

.. 13 

Mean 

.. 61*8 

.. 54*2 . 

. 29*798 

.. 0*9 

.. 15 


I The mean temperature of the air of tho last fifteen 
: years, for July, is 61*8*, the range in the mean tern- 
$ perature being from 58*6° in 1851 and I860 to 68*4° in 
1846— a difference of 9-8°. The lowest means occurred 


in 1849, 1851, 1858, 1854, 1856, and I860, and the 
highest in 1840, 1847, 1852, and 1859. 

The mean temperature for July, of the last fifty 
years, is 61-3°, and it was as high as 68*4° in 1848, 
and as low as 55*5 9 in 1841, giving a range of 12*9®. 
Tho next hottest year was 1847, viz., 07-8°, and the 
next coldest, 1816 and 1817, viz., 57-8°. 

The mean temperature of the dew-point for the 
last fourteen years, for J uly, is 54*2 !> , the range being 
from 48 0° in 1858 and 60-5° in 1852 — a difference of 
11*9°. Tho lowest means occurred in 1853, 1858, and 
I860, and the highest in 1847, 1852, and 1859. In 
1858 the temperature of the dew-point was 12*0° below 
that of the temperature of the air, and in 1853, 10*3° 
below, whilst in 1850 and 1855 it was only 4-0°, and 
in 1857, 5-4°. 

The mean pressure of the last fifteen years, for 
July, is 29*798 inches at the height of 174 feet above 
the mean sea-level, ranging between 29*690 inches 
in 1853, and 29*921 inches in 1859 — a difference of 0*231 
of an inch (less than a quarter of an inch). To reduce 
these readings to the mean sea-level, it is requisite to 
add 0*185 of an inch, when the mean temperature 
is as low as 580\ as in 1851 and 1860; and 0*181 of 
an inch when it is as high as 08 4 ,> , as in 1846. On 
applying this correction, the mean pressure of tho 
last fifteen years, for July, when reduced to the sca- 
levqL is 29*980 inches. 

The mean amount of cloud, for July, of tho 
past fifteen years is 6*9 (or under seven-tenths of 
the whole sky) ; the amount being as much as 8*2 in 
1853, and as little as 5*2 in 1817 — a difference of 
three-tenths of the whole sky. 

The mean number of rainy days, for July, of the 
past fifteen years is 15, ranging between 7 in 1847, and 
21 in 1850 — a difference of 11 days (or three times 
the number). The years of but little rain are 1847, 
1852, 1858, and 1859; and of much rain 1848, 1850, 
1851, 1853, and 1854. 

J uly is usually the hottest month of the year, and 
subject to violent thunder-storms, 

E. J. Lowe. 


THE MICROSCOPIC OBSERVER. 
JULY. 

— % — 

Pond Gathering s. — Standing waters and running 
streams afford very different classes of objects, and 
there is one certainty at this time of year that whether 
the products obtained be rare or common, they are 
sure to be plentiful. A small muslin net attached to 
a walking-stick, and a few phials are all the apparatus 
needed for at least a beginning in pond lore, and by 
reference to the various articles by Mr. West, Mr. 
Slack, and other writers in this work, the fullest in- 
formation may be obtained for advanced studies. It 
is best to preserve all gatherings, unless the search is 
specifically confined to certain definite objects. Many 
good subjects will be perceived at once, as, for in- 
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stance, the threads of oonferae, the nimble-moving 
liydrachna, the bilateral and bright green desmids. 
The sediment at the bottom of a phial of pond-water 
will generally present the best part of the collection, 
and, to make a first examination of it, the animalcule 
cage must be used, and the objects must be sought at 
first with a low power. Just now the microscopist in 
search of amoebas may pretty safely rely on obtaining 
specimens from ponds to which some portion of the 
drainage from a dunghill flows, or where cattle not only 
drink, but browse the aquatic herbage. The first 
sight of an amoeba is not attractive, and the careless 
observer may easily pass it by for objects of more 
definite and active character. If there are signs of 
animation in certain shapeless masses, noticeable only 
for tbeir utter indefiniteness, the observer may make 
a rude guess that am a bas have been captured, and his 
next task will be to determine if the supposition is 
correct. A creature pretty certain to be found in the 
very first dip from any pool is the vorticella, or bell- 
shaped animalcule, a good cluster of which forms a 
really beautiful object, the commonness of which in 
no way detracts from our enjoyment in viewing it. 
This plentifully diffused creature, however, may very 
readily escape detection on a first examination, for 
the timid creatures contract on the slightest alarm, 
and some little time must elapse of perfect quiet to 
induce them to expand and display f their vibrating 
cilia. The mere recognition, however, is far Jj-om 
sufficient ; the circulation of the currents of water 
through the body must be seen, ami the apertures, by 
which ingress and egress of the current is effected 
patiently traced out. It is a pretty sight to see one 
detach itself from the stalk, and whirl itself to and 
fro in giddy motions through the water, ltotatoria 
are rarely difficult of determination when obtained in 
miscellaneous gatherings, though it may not he so 
easy to refer them to their several families. In very 
foul ditches a fine animalcule may be now found 
in plenty, namely, the Parammcium anrelia. It may 
be compared to a purse, through the texture of which 
a few coins are visible. If a little indigo be added 
to the water, the coins acquire its blue colour, and 
upon this fact Ehrenberg founded his classification 
of Polygasirica , or many stomachs ; though the spots 
bo characteristic of the family are not now regarded 
as stomachs l>y microscopists. But hv far the best 
portion of a pond or brook gathering will be in the 
surface film found in little bays and inlets away from 
the course of the current, where there is one, or gene- 
rally diffused along the shore line in all still waters. 
The best way to secure a variety of specimens is to 
take separate portions of the film from different spots 
on separate pieces of muslin, previously wetted. 
Each piece is to be folded up, and placed in wide- 
mouthed bottles. On arriving home they nre to be 
opened into jars of filtered rain-w r ater, and the pro- 
ducts will soon become detached for examination. 
In the purest waters only will be found examples of 
Uvella , Astasia , Euglenia , and Volvocine<e, for they are 
incapable of existing in decomposing liquids. Astasia 
hematodzs and Euglena sanguinea give a blood-red 


colour to water. The sheltered margins of ponds 
frequently exhibit a dust-like stratum, chiefly com- 
posed of Euglena chlorogonium, Pandorina, and Go- 
mum, all leading members of the Phytozoa. The 
green colour of stagnant waters is generally an indi- 
cation that Phytozoa abound in them. Where the 
green tinge is general and uniform, the following may 
be looked for as components of it: — Monas bicolor , 
Uvella bodo , Crypt omonas glauca, Gonium , Chloro • 
{ionium, Euglena viridis, Clilamyd omonas, Pandorina , 
Yolvox, and Sicphanosphwra. The last named some- 
times occasions difficulty in selecting specimens in 
different stages of development. Mr. Cohn's method 
of operating obviates this. He half fills with water 
containing Stephanosphara, a flat bottle with a short 
narrow neck. The cork is then inserted, and the 
bottle is laid on its side horizontally, so that the cork 
partly dips in the water. In a few hours the re- 
volving spheres collect in thousands on the cork. 
The cork is then taken out, and a drop of the water 
from it submitted to examination. 

Insects to rf. Sought for. — Colymbetes vitreus, 
and Colymbetes ater , in clear, quick, running streams. 
Berosus globosus in stagnant pools. Corynetes viola- 
ceous in old barns, stacks of dry timber, and among 
dry rubbish. Prionus coriarius, amongst old oaks and 
beeches. JJalaninus nncum, on hazel bushes. Acridia 
grisca, A. raria, A. hipunctatum , on sand-hills and dry 
barren heaths. For the butterflies of the month, see 
“ Tilings of the Season” in the first volume. 


JV1? j\lot eworthy’s 

The Finest Spar in England is the flag-staff 
lately erected in Kew Gardens. It is a specimen of 
the Douglas Pine, and is twice as high as the highest 
trees that surround it. Its total length is 157 feet; 
cubical contents, 100 feet ; total weight, complete, 
4 tons 8 cwt. 2 qrs. It is fixed in a brick well, and 
11 feet 0 inches are sunk below the level of the 
ground. The age of the tree which supplied the spar 
was about 200 years, and its total height 220 feet. 
For this handsome and appropriate gift to the royal 
gardens, the public are indebted to Mr. Stamp, of 
Rotherhithe. 

Experiments with the Colour-top— Concen- 
tric Patterns. — I have been much interested in the 
experiments with the Chromatrope Colour-top, de- 
scribed in Recreative Science, vol. i. p. 89. I find 
that a heavy top, made of brass or wood, with lead 
poured into a groove near the rim, and having a har- 
dened steel point, answers very well, and is very 
steady, and remains in one place. It should be spun 
on a plate or tray, and the best material is tape, full 
half an inch wide, and drawn tight through the hole, 
to start with. My object in writing is to describe a 
set of patterns not mentioned as yet, and which are, 
to my mind, far the prettiest, and altogether novel in 
their effects. Annexed are diagrams of three of them. 


/orner. 
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They hare no string attached to them, and the hole in 
the centre should be only just large enough to let 
them drop easily over the spindle of the top. They 
soon rotate at the same speed as the top. With one 



Fig. 1. 

(Fig. 1) you see the most beautiful set of rings, and 
by touching the edge very gently with your finger, you 
can produce any colour you like in the rings. Of 
course you may have in the pattern more or fewer 



Fig. 2. 


rings at pleasure. Fig. 2 is very beautiful, and must 
be treated in the same way as the last ; it produces 
the most beautiful variation of rainbow colours ima- 
ginable. I subjoin also another pattern (Fig. 3), 
which requires to be impeded, which is best accom- 


plished by means of wings, which are far better than 
string. Of course all are cut in cardboard, not very 
thick. In this last one the pattern should appear 
quite still, and the colours must be more subdued. 



The hole in the centre should be about two to one of 
the spindle’s diameter. It is, perhaps, then as pretty 
as any; but the first two show more the scientific 
nature of the top. In the centre of the impeded 
ones I always insert a slight ring of wood, to prevent 
their wearing, which, if jammed in, never moves from 
its place. It should not be more than one-eighth of 
an inch any way in thickness, and should have a 
shoulder for the cardboard to rest on. — W. A. Savoiusy. 

Suggestion to Geologists. — I have long wished 
for an opportunity of making the following suggestion, 
and perhaps can now do so through the medium of 
Keckeativk Science: — As in unity and method of 
labour more is always accomplished than in random, 
aimless working, could not all professional geologists 
work upon an organized system, could they not have 
the various geological formations alloted to them in 
the same manner as, among astronomers, the heavens 
are divided off to various observers? For example, the 
silurian to one, the carboniferous to another, and the 
oolite to a third ; in this way each formation would be 
more thoroughly studied, and (if I may use the term) 
ransacked of its treasures. We should gain a greater 
knowledge of the nature of the rocks, and obtain 
more accurate information respecting the distribution 
of species among them. Until late years we remained 
in total ignorance of the fact that mammalia existed 
as low as the Stonesfield slate ; it is only lately that 
fishes have been discovered in rocks as remote as the 
upper Silurian era, and many other similar facts. If 
each formation had its own student, and was diligently 
observed, these important facts would crowd in upon 
us, and we should advance with a quicker step to 
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more important conclusions,, which we are now unable 
to deduce correctly for want of sufficient evidence ; for 
facts must be multiplied on a subject before we begin 
to theorize. Perhaps it might be advisable for those 
geologists holding a high rank in the science to he the 
recipients of the facts collected by these observers, 
and generalize upon them. I cannot help th : nking 
that an organized body of zealous labourers partaking 
of this character would meet with success worthy of 
its endeavours, such as has followed the same plan 
amongst astronomers. — Y. Y., Bath, December , I860. 

The Influence of Trees upon Temperature. — 
M. Becquerel lias lately read, before the French Aca- 
demy of Sciences, a paper regarding the influence of 
trees upon the mean temperature of the atmosphere. 
From experiments, made with an ordinary thermo- 
meter and two electric thermometers in the dunlin 
des Plantes, he ascertained that 0° (53' C. represents 
the heating of the air from the action of the sun’s 
rays, 11° 03' C. being the mean annual temperu- 
ture. ascertained by the electric thermometers, and 
10° 90' the mean temperature with an ordinary ther- 
mometer placed facing the north. One electric 
thermometer having been placed above a horse- 
chesnut tree, and the other in the. middle of an 
open plain, it was ascertained that the mean tempe- 
rature of the atmosphere above the tree, the thermo- 
meter being exposed to radiation from it, was only 
0° 23' C. above the temperature in the open space, and 
0° 86' above the temperature of the air as shown by a 
thermometer with a northern exposure. Comparing 
the observations made at different hours of the day, it 
was found that about 3 p.ra., when the temperature is 
highest, the difference sometimes amounted to 2° or 
3° in favour of the atmosphere above the tree, whilst 
at sunrise, after a clear night, the excess was on the 
other side, on account of the nocturnal radiation. 
This experiment proves the cooling of trees and the 
atmosphere surrounding them under the influence of 
nocturnal radiation. Vegetables near a wood are 
sooner affected by spring frosts and the cold of autumn 
than vegetables at a distance from them. Under the 
influence of solar radiation above the trees, there is a 
current of warm air ascending during the night, and 
in the morning a current of cold descends to cool the 
soil. When the sky is cloudy these differences of tem- 
perature are very small. These experiments of M. 
Becquerel also prove the correctness of the conclu- 
sions of Humboldt from the observations upon the 
temperatures observed at thirty-five stations in North 
America, extending over 40° in longitude, namely, that 
the mean annual temperature over this extent of 
country has not been sensibly changed by the great 
destruction of wood which has tuken place during the 
time of the observations. It has thus been satis- 
factorily proved that in these latitudes the destruction 
of woods has only a very slight influence upon the 
mean annual temperature of a country. 

The Boiling-points of Different Liquids. — 
The laws relating to the boiling-points of different 
liquids, at the ordinary pressure of tho atmosphere, 


have lately been investigated by Mr. Tate, and the 
results of his experiments are published in the last 
number of the “ Philosophical Magazine.” He has 
made experiments with solutions containing the 
chlorides of sodium, potassium, barium, calcium, and 
strontium ; the nitrates of soda, potassa, lime, and 
ammonia; and the carbonates of soda and potassa. 
lie has found for all these salts that the augmentation 
of boiling temperature maybe approximately expressed 
in a certain power of the per ccnlage of the salt dis- 
solved. The salts enumerated may he divided into 
four distinct groups ; namely, first, the chlorides of 
sodium, potassium, and barium, and the carbonate of 
soda ; second, the chlorides of calcium and strontium ; 
third, the nitrates of soda, potassa, and ammonia ; 
fourth, the carbonates of potassa and nitrate of lime, 
in each of these four groups, the augmentations of 
boiling temperature of the solutions have a constant 
ratio to one another for an equal weight of salt dis- 
solved. He haR also ascertained by experiments that 
for an equal weight of. salts the boiling temperatures 
are. ( approximately ) in the inverse ratio of the che- 
Ynical equivalents of their bases, and in the case of the 
nitrate of lime and the carbonate of potassa with the 
equivalents of the entire salts. Although the law 
thus indicated is not strictly true, it is sufficiently 
exact to warrant further inquiry, and the cases in 
which it is found to apply Rre too numerous to he re- 
ferred to accidental coincidence. 

Liquid Glass. — Dr. lteeves, of Melbourne, pre- 
pares liquid quartz, glass, or flint, by fusing together 
in an iron ladle, in the heat of a smith’s forge, 1| pints 
of powdered quartz and 1 of pearl-ash (dry) until 
they form a glass, which> when cool, should be pow- 
dered and boiled with four pints of water, in an iron 
pot, for four hours, or until dissolved. Water should 
be added from time to time to keep up the quantity, 
and when all the powder is dissolved the liquid should 
he boiled until it is of the consistence of thin treacle, 
and then, as soon as cool enough, bottled. It can be 
thinned by the addition of water. For indoor use — 
for giving a coating of glass to wood or paint, or the 
paper of rooms, or paper boxes — it is equal to the 
finest varnish, and several hundred per cent, cheaper. 
It maybe used alone, but for ceilings and walls, either 
white-washed or colour-washed, the wash should be 
applied and allowed to dry ; then apply the liquid 
glass (one pint to three of wRtcr) with a clean wash- 
brush. Wood or stone work, which it is not desirable 
to colour, should be washed with the liquid glass (one 
part to three of water), and then while wet with a 
solution of sal-ammoniac (Jib. to a gallon of water). 
Wood intended to be exposed in water or underground 
should be first steeped until thoroughly saturated in the 
sal-ammoniac solution, and then placed in tho liquid 
glass (one pint to six of water) , and allowed to remain for 
several days. If the wire of a telegraph cable was placed 
in the centre of an untarred hempen cable, and the cable 
passed through the liquid glass, and then through the 
solution o£ sal-ammoniac,, it would .be effectually pro- 
tected from the action of the sea-water. 
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Tho Comet, as seen shortly after twelve o’clock on the night of June 30th, 1801. The star represented 

is 0 Auriga. 


THE GREAT COMET OF JUNE AND JULY, 1861. 
— » — 


Another great comet! Two years and 
three-quarters have scarcely passed since 
the wondrous form of Donati’s comet glided 
for ever from our sight, and again have we 
had before our eyes a strange mysterious 
form; and the Wonders of a cometary nucleus 
have once more been shown in the fields of 
our telescopes. I must attempt to tell its 
story. It has come before us, the hero 


of the narrative, r in all its grandeur and 
“ speciality,” presenting itself, even to as- 
tronomers, with no preliminary explanation, 
giving them the task of unravelling its cha- 
racter, ns tho course of its adventures might 
tend to develop it. 

“ The sudden appearance of the comet in 
Europe,” says Mr. Hind, “is fully accounted 
for by the course it was following among 
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the stars.’* It was too nearly in the same 
direction as the sun to be detected up to 
June 29th. Since then it rapidly mounted 
northward, and, from its near proximity to the 
pole, has never set since the 29th of June. 

A few persons are said to have seen it 
on the evening or night of Saturday the 
29th ; for instance, Sir John Herschel states 
that a resident in the village of Hawkhurst, 
Kent, observed it at that time, his attention 
having been drawn to it by its being taken, 
by some of his family, for the rising moon. 
But the merit of the first observation of it, 
deserving the name of a discovery, belongs 
to no chance gazer at the morning sky, but 
to one who has for many years devoted his 
attention to astronomy and the kindred 
sciences, losing no opportunities of making 
meteorological observations from his station 
at Clifton. I allude to William Corbet 
Burner, 'JSsq., F.R A.S., the discoverer of 
the comparatively small but beautiful comet 
of March and April, 1854.* He is an occa- 
sional contributor to the pages of Eeceeative 
Science. 

His discovery of the present largo comet 
was "briefly notified by him in the Times 
July 1st. For a detailed account of the 
circumstances connected with his discovery, 
I cannot do better than copy verbatim from 
the' narrative he has kindly supplied at my 
request. 

“ It so happened that I was looking for 
a comet when I first saw this one, the first 

• This comet was discovered l>y Mr. Burder, at 
Clifton, at 7.80 p.m., on March 28th, 1854. Jt re- 
mained "visible but a short time, becoming almost 
imperceptible even in a powerful telescope at the end 
of a fortnight. When first seen by Mr. Burder it was 
a very faint object against a bright, sky, and near the 
horizon, and would have escaped Mr. liurder’s notice 
but for the fact that he happened to he searching for 
ft star in that particular spot at the. time, having just 
mounted a celestial globe after a new mode, ami beiug 
desirous of putting his arrangements to the test, as soon 
as the twilight would allow. Mr. Burder immediately 
wrote a report of his discovery to the Bristol Gazette, 
and to the ^doming Chronicle, and also telegraphed 
it next morning to the Astronomer Royal at Greenwich. 


recorded observation of which appeared in 
the Times of July 1st. Happening to be 
awake at 2.40 on June 30, and happening to 
notice that the sky was unusually clear, the 
thought occurred to me, now is the time to 
see a comet, if there should happen to bo 
one ; and the idea had hardly passed through 
my mind, when I saw what appeared to be 
a star seen through a hazy cloud. Is it a 
star P No, certainly ; for it cannot be Capella, 
it is too much to the north; besides, how 
could a star look hazy in a clear sky P Throw- 
ing up the window sash to satisfy myself 
as to the position of Capella, which I then 
saw at once, I said to myself it is a comet 
without doubt ! What was to be done P 
The daylight was fast approaching, even 
Capella was becoming faint. Can I get any 
instrument ready to measure its position P 
No; I may loso it altogether. Another 
look. Suppose it should not be seen by 
any one else owing to the cloudy weather P 
Yes ; then I wdl call a witness. ' My brother, 
who slept in the next floor above, must see 
it, so I called him up, and, after pointing to 
certain chimneys near South Parade^ I soon 
got him to see it, and we both agreed that 
it could be nothing else than a comet. 

“At 2.55 a.m., it happened to be in a 
position for getting a very fair approximate 
measurement, by taking its relative place 
as compared with 
the chimneys (Fig. 

1). The dotted 
square I measured 

at leisure with the r A : -a 

sextant, by taking I ‘JT 

3 HLoiBLr 

the angle subtend- $*-.U ' . 

ed by the side a b. Fig. 1. 

“ The daylight at 3.10 had not quite put 
it out, so I got another rough observation 
when it was sensibly in a vertical line with 
the south side of the next chimney (Fig. 2.) 
The altitude of the comet I then measured 
with a pocket Klinometer (Fig. 3.) 

“ By means of these two observations I ob- 
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tained its place approximately : Eight Ascen- 
sion, 6h. 16m.; North Polar Distance, 62°; 
or North Declination, 38°. 



" I was thus prepared to look for it in the 
evening within a few degrees of its true place. 
A bank of clouds prevented my seeing it early, 
and it w as about 9 p.m. when they cleared off. 
I then was astonished to see that our hazy, 
nebulous comet was transformed into a mag- 
nificent one with an enormous tail. The plea- 
sure with which I gazed at it on Sunday 
evening you may guess, but it is quite inde- 
scribable.” 

Truly, it must have been so — the strange 
“ thrill of possession” must have mingled with. 
Mr. Burder’s feelings on observing this comet, 
and for the first time realizing how great w as 
his prize. 

There was no lack of discoverers on the 
evening of the 30th ! Their sensations, too, 
were enviable, as so splendid an object quickly 
unfolded its splendour before them in the in- 
creasing twilight. Surely the present “ rising 
generation” will feel a much more lively in- 
terest in the comet subject than my contem- 
poraries are likely to have felt at an early 
age. I saw “Halley’s Comet” from my 
school-room window in 1835, and had no 
opportunity of seeing another for eighteen 
years, when after much trouble I saw the 
comet of 1853, for scarcely five minutes , be- 
fore it sank one evening below the horizon. 
The comet of 1854, too, I saw only on one 
evening. Four years later, however, we had 
indeed a comet, that exquisite comet of Do- 
nati, which almost all who read this must 


have seen, and never can forget ! Unlike the 
present visitor, which from our first glimpse 
of it, has progressively diminished in the 
distance, Donates evermore gained upon us, 
becoming larger and larger, in apparent size, 
as it neared the earth, up to October 10th, 
shortly after w r hich the southern horizon con- 
cealed it. The comet of June and J uly, 1861, 
it is agreed, is “ a much finer object than that 
of 1858.” Be it so ; I feel sure a strong 
party of adherents are still on the side of the 
Donati. “ Eecollect,” as Admiral Smyth 
said, when drawing a comparison between 
“ Donati” and the comet of “ lang-syne,” that 
of 1811 — “ recollect, that in these remarks I 
mean nothing disrespectful to the Donati,” — 
wdiile I give the impressions of various ob- 
servers of the magnificent spectacle seen a 
month ago. Mr. Lassell, the celebrated 
astronomer, thinks that this comet, seen on 
a dark sky, w ould exceed in splendour any 
which has visited us this century. It was 
seen by Mr. Lowe, of the Beeston Observa- 
tory, at 7h. 19m. p.m. Not only in strong 
twilight, but w r hen the sun was actually above 
the horizon. Mr. Webb, a practised observer, 
as well as an industrious collector of astrono- 
mical facts, considers that nothing equal to it 
has appeared since a comet at the end of 1680 
and beginning of 1681, which brings us back 
to the days of New' ton. Sir John Herschel 
writes of it: — “On June 30tk” it “far ex- 
ceeded in brightness any comet I have before 
observed, those of 1811 and the recent splen- 
did one of 1858 not excepted. Its total light 
certainly far surpassed that of any fixed star 
or planet, except, perhaps, Venus at # its maxi- 
mum.” (Header, recollect your impression 
of Venus at her brightest, and bear in mind 
that you have seen a comet worthy of being 
compared to that lovely light !) Mr, Burder 
says, exclusive of the personal interest he felt 
in the reappearance of the comet on the even- 
ing of June 30th, ibs magnificence was so 
great that no celestial phenomenon which he 
had ever seen had so much astonished him. 
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A friend of mine, describing its appear- 
ance as seen from Brest harbour, writes : — 
“ We had a capital view of the comet at 
Brest on the 30th. It was exceedingly bril- 
liant, and the reflection in the sea was equal 
to that of a small moon ; the tail extending 
quite to the zenith.” And very similar was 
its appearance at Naples. “ The comet,” 
writes the Times' correspondent, “is so bril- 
liant that it casts almost the light of a moon 
on every object. The Astronomer Royal, 
Capocci, has published his report of its unex- 
pected appearance : — “ Its splendid nucleus 
has a planetary diameter, and a light superior 
to that of a star of the first magnitude. Its tail 
is, as usual, diametrically opposite to the sun, 
and turned from it ; its axis was a little below 
the polar star on the 30th of June, in the di- 
rection of Vega in Lyra, near which were still 
to be seen traces of its nebulosity, so that its 
entire length was upwards of 90Y* My own 
note of its brilliancy (see illustration at com- 
mencement) is as follows: — “The nucleus, 
by the naked eye, was star-like and very 
bright. Through smoked glass (a piece which 
I had prepared of different degrees of shade 
for observing tho sun) I could conceal Capella 
by a part which still showed the nucleus of 
the comet, and even part of the neighbour- 
ing brightness.” 

I may here mention that I cannot lay 
claim even to the small merit of having been 
a discoverer on the evening of June 30. The 
subject of comets was far from my thoughts 
at half-past ten that evening, although I was 
conscious of an undefined impression that the 
events of that day were not over, when a kind 
friend sent a message to me, recommending 
me to come out of doors and see a “ strange 
appearance in the sky and I think he must 
have found the pleasure which I evinced 
equal his expectations. 

Nor was its splendour the only recom- 
mendation of this comet. One of its sur- 
mised adventures on June 30 was of extra- 
ordinary interest and wonder. 


Mr. Hind says * that it appears not only 
possible, but even probable, that in the 
course of June 30bh “ the earth passed 
through the tail of the comet, at a distance 
of, perhaps, two-thirds of its length from the 
nucleus. The head of the comet was iu the 
ecliptic at 6 p.m. on the 28th of June, 
distant from the earth's orbit 13,600,000 
miles on the inside, its longitude, as seen 
from the sun, being 279° T. Tho earth at 
that moment was 2° 4' behind that point, 
but would arrive there soon after 10 p.m. on 
Sunday last. The tail of a comet is seldom 
an exact prolongation of the radius vector, 
or lino joining the nucleus with the sun; 
towards the extremity it is almost invariably 
curved, or, in other words, tho matter com- 
posing it lags behind what would be its 
situation if it travelled with the same velo- 
city as the nucleus. Judging from tho 
amount of curvature on the 30th, and the 
direction of tho comet's motion, as indicated 
by his orbit already published, Mr. Hind 
thinks the earth would very probably have 
encountered tho tail in the early part of the 
day, or, at any rate, it was certainly in a 
region which had been swept over by tho 
cometary matter shortly before.” [See Post- 

8CMPT.] 

In connection with this subject he adds, 
that “on Sunday evening, while the comet 
was so conspicuous in the northern heavens, 
there was a peculiar phosphorescence, or illu- 
mination of the sky, which I attributed at 
the time to an auroral glare. It was remarked 
by other persons as something unusual, and 
considering how near we must have been on 
that evening to the tail of the comet, it may, 
perhaps, be a point worthy of investigation, 
whether such an effect can be attributed to 
our proximity thereto. If a similar illu- 
mination of the heavens has been remarked 
gonerally on the earth's surface, it will be a 
significant faot.” 

* Quoted from the “ London Review,” July lStb, 
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A correspondent of the “ London Re- 
view,” Thomas Crumplen, Esq., says that 
two of his friends, Mr. Townsend and Mr. 
Parkin, irrespective of each other and of 
himself, had both remarked the unusual 
aspect of the sky on the night of J une 30th, 
and had informed him of the fact previous 
to the appearance of Mr. Hind’s announce- 
ment. Mr. Lowe, of Highfield House, also 
confirms Mr. Hind’s statement of the pecu- 
liar appearance of the heavens on the 30th 
of June. “The sky,” he says, “had a yel- 
low, auroral, glare-like look,* and the sun, 
though shining, gave but feeble light. The 
comet was plainly visible at a quarter to 
eight o’clock (during sunshine), while on 
subsequent evenings it was not seen till an 
hour later.” Without being aware that the 
comet's tail was surrounding our globe, yet 
being struck by the singularity of the ap- 
pearance, he recorded in his day-book the 
following remark:— “A singular yellow, 
phosphorescent glare, very like diffused 
Aurora borealis; yet, being daylight, such 
Aurora would scarcely be noticeable.” * 

Such an observation, placed, as it were, 
half against the observer’s will, as an unde- 
niable fact, though occurring rather contrary 
to known theory, has much value. 

A point which required to be settled as 
soon as possible after the comet’s appearance 
was this : — Is it a known comet P Has it 
ever visited the earth’s vicinity before? Is 
it not probable that it is the “ Comet of 
Charles the Fifth P” 

The state of the case concerning the last- 
named celebrated comet is probably familiar 
to the readers of Rbcbeative Science, being 
clearly stated by Mr. Chambers in vol. i. at 
p. 139. The comet appeared in 1550, and 
being supposed to be identical with that of 
1264, was at one time expected to return in 
1848. Taking into account, however, the 
various planetary perturbations, astronomers 

* “ London Beview,” July 13tli. 


calculated that its return might be delayed 
to a period between the years 1858 and 1860. 



Fig. 4.— The Comet, July 1st, 11.50 p.m. 

Any comets, especially such as were risible 
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to the naked eye, appearing within that in- 
terval were consequetly scanned with much 
interest. But Donati's comet moved in an 
orbit which was' c&kainly not that of the 
“expected comet.” Again, a rather bright 
comet ^{leared in June, 1860, remaining a 
barter lime Jn sight (see Eecjjea/tive Science, 
vpl. li. j>. 90), but proved to be a complete 
stranger. A similar verdict was found re- 
garding a comet very faintly visible last 
Ma^, and the great comet now above the 


years hence.” But it has been so long the 
coming comet, that as each year passes with- 
out producing it, Professor Grant’s words 
recur with fresh humour to one’s mind — “ It 
is to be hoped that the expected stranger will, 
in due time, respond to the elaborate calcula- 
tions of which it has formed the subject.” 

The new comet is believed to be one 
which has never before been observed. I 
have now to follow its progress during a few 
weeks after its first appearance. It seems 



Fio. f». — Nucleus of the Comet, as seen with day eye- I <».«-NudeuB of Doimti s Comet on October 4th, 

tiece of a telescope of two inches aperture, June ***. « ™ th the 8amo tel8SC0 P e md samc 
80th, 12 p.m. magnifying power. 


iioriibn, though on June 30th occupying a 
position in which the comet of 1656 might 
rossibly have reappeared, proved by its path 

il wl not that comet. To my mind, the 
ifii£u^| of astronomers concerning that uh- 
iciual orb becomes almost piteous., “ It 


this year, “ to have been due since 1846, but 
not be desnaired of even "two or three 


to have been not very advantageously ob- 
served in England on July 1st, owing to 
cloudy weather. Here (near the centre of 
Ireland) it was seen in great beauty (Fig. 4). 
The rapid change in its position was very 
striking (see Plan, Fig. 8). Its head ap- 
peared certainly smaller than on the pre- 
ceding evening. The nucleus, seen in a small 
two-inch Dollond telescope, presented much 
the same appearance aB on June 30th (Fig. 6). 
The surrounding coma quite filled up the 
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field of view, contrasting curiously in this 
respect with the head of Donati’s comet, a 
figure of which, on one of its best days, is 
given for the purposes of comparison (Fig. 6). 
The nucleus through this telescope became a 
mere point, though to the naked eye ap- 
pearing large and circular. As the night 
wore on and sunrise approached, the comet 
inclined towards the left, being carried by 
the general movement of the heavens. On 
the evening of July 2nd, my view of the 
comet’s tail was much impeded by numerous 
brush-like clouds which covered the sky. Jn 
England, on the contrary, they saw it in 
great splendour. Mr. Birt thought the light 
of its nucleus to equal in intensity the 
average brilliancy of Venus, but to partake 
more of the character of the light of Jupiter. 
He traced its tail as far as t Herculis. The 
Bev. F. Howlett observed it even farther, 
namely, to 68 Herculis ; and Mr. Chambers 
saw it to the wonderful distance of 109 
namely, from near o in Ursa Major to a 
distance south of a in Ophiuehus. He dis- 
cerned a faint branch or fan to the tail, and 
estimated the breadth of the main part of 
the tail at 3 3 , and of the whole, including the 
“fan,” at T. Sir John Herschel, on the 
same evening, possibly from a less clear state 
of the atmosphere, did not observe the tail 
with certainty to agreater length than 72 \ and 
also observed “no bifurcation or lateral off- 
sets.” He also considered it had no curva- 
ture like that of 1858, but had some irregu- 
larity of general form, which imparted to it 
“ an unsymmetrical aspect.” Mr. Birt, how- 
ever, says “ it presented the usual graceful 
curve convex towards Polaris,” namely, the 
opposite way from Donati’s. 

On July 3rd, Mr. Hind traced the tail to 
the length of 100°. After this date observers 
note the unmistakable diminution of the 
comet’s splendour, during its progressive re- 
treat from our vicinity. On the morning of 
July 6th, I felt interested in observing its 
relative brightness as compared with & in 


Ursa Major. It was quite as bright as a 
to the naked eye (Fig. 7) ; but very much 
the contrary in the telescope. Yet the nu- 
cleus and the neighbouring brightness con- 
tinued very visible facts in the telescope, 
till near three o’clock. 2.55. — Comet al- 
most invisible in the telescope, difficult to 
catch ; a was easy to catch, but with the 



l'ni. ?. — Comet, with a and $ of Ursa Major, 2.40 
n.ru., July 5. 

naked eye not superior to the comet. 3.3.— 
Thin clouds passing off, allowed some faint 
appearance for a few moments to be visible.” 
That was a, as proved by the telescope. On 
looking above it, I saw another faint object 
— the comet — perhaps more plainly than I 
had seen a, but entirely failed to catch it in 
the telescope. Within five minutes I had 
fairly “ out watched the Bear,” which faded 
exactly at the same time as the comet. 

The “London lleview” of July 6th and 
13th contains many interesting details and 
figures of this comet’s nucleus, as seen with 
the various celebrated telescopes in public 
and private observatories. My limits do not 
permit me to detail these fully. A graphic 
passage from Mr. Webb’s letter must suffice 
to show the kind of spectacle presented in a 
good telescope ; — “ A minute brilliant point 
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Fig. 8. — Plan of the Apparent Path of the Comet di 
intended to show the successive changes of 
observed by the writer and others. 

was situated a little way from the vertex of j 
a bright parabolic arc, and great part of the 
field was filled with irregular curved flakes 
and trains of misty light, the whole present- 
ing a picture like that of a miniature full 
moon, shining in a sky diversified with light 
cirrus clouds.” 

The annexed plan of the comet’s path 
during the time of its greatest brightness 
will give some idea of its changes, and of the 
points in which it differed from Donati’s. The 
figure of Donati’s at its largest, on October 
11, is drawn on the same scale, for the sake of j 
comparison (Fig. 9). I look on this little sketch 
with some complacency, because, though it 
does not contain nearly as much variety of 
outline as that shown in Mr. Bond’s view, i 
taken in the clearer atmosphere of Har- 
vard Observatory, in the United States (see 


iving'part of the time in which it has been visible ; 
its position, form, and apparent dimensions, as 

Heceeative Science, vol. ii., page 147), I 



Fig. 0.— Ponati’s Comet, on October 11, 1838. 
vo been pleased to observe that all my 
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sketches of Donati’s comet correspond closely 
to those of M. Struve, the eminent Russian 
astronomer, in his “Pulkowaer Beobacht- 
ungen des Grossen Cometen von 1858.” 

There will be abundant opportunities of 
observing the present comet fade away in the 
distance. It will not bound off the stage as 
it entered it, or as Donati’s made its exit ; 
but will continue so far circumpolar that it 
will never set, very nearly up to the middle 
of August. Mr. Hind gives its place up to 
July 28th, supposing it will then have ceased 



Fio. 10. — Nucleus of Comet, July 15th, with the same 
magnifying power as that employed on June 30th. 


to be visible to the naked eye. My latest 
sketch of the nucleus was that of July 15th 
(Fig. 10), showing the diminution in the ap- 
parent size of the comet. 

Mr. Hind’s calculation, dated July 13, of 
some particulars respecting the comet may 
appropriately close this slight sketch of its 
story : — 

Passage through perihelion, June 12, at 
4h. 0m. 7s. a.m. meantime at Greenwich. 

Inclination of orbit to elliptic, 85 1 38' 82". 


Heliocentric motion, direct. 

Mr. Hind elsewhere states that its dis- 
tance from the sun at perihelion was 
76,0D0,0U0 miles. Its distance from the 
earth on June 30, 13,000,000 miles ; on July 
14th, 43,000,000 miles ; and its distance for 
J uly 28 th Mr. Hind calculates at 78,900,000 
miles. 

Breadth of the nucleus on July 2nd, 400 
miles. 

True length of the tail, 16,000,000 miles. 

MABY WABD. 

Bell air, Moate , Ireland. 

PosTScmi’T. — Since writing the foregoing 
account, I have received a valuable commu- 
nication, kindly sent to me at the request of 
the Rev. F. Howlett, F.R.A.S., by Alexander 



Fio. 11. — ‘* Burder’s Comet leaving the Rear. Posi- 
tions at midnight of July 10th and 16th among 
the stars of Harding’s charts. The stars grouped 
together for recognition.”— Rev. F. Howlett and 
Alex. S. Hebschel. 

S, Hersehel, Esq., conveying some informa- 
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tion collected by his father, Sir J ohn Her- 
schel, on the subject of the comet. Mr. 
Howlett and Mr. Herschel have supplied me 
with the annexed plan of the comet’s posi- 
tion for July 10th and 16th (Fig. 11). 

With regard to the singularly curious 
subject of the earth’s probable passage 
through the comet’s tail on the afternoon of 
June 30, Mr. Herschel writes : — “ Colling- 
wood, Hawkhurst, Kent. The comet was 
seen here on Saturday evening, June 29th, 
by two casual observers, who ‘ took it for the 
rising moon * (not thinking of the point of 
the compass), ‘brighter than Jupiter or 
Venus, and round like a ball* The tail 
would then, according to Mr. Hind’s ele- 
ments, be pointing to the south, not having 
swept over our earth to the north side of it 
till Sunday afternoon at G-i p.m., at which 
moment, Mr. Lowe at Nottingham observed 
(unwittingly) a phosphorescent appearance 
in the sky. I have a recollection of tlic same 
sombre appearance, and people recall to have 
remarked on that afternoon ' that the even- 
ings weredrawingin.’ This, however, is vague. 
On Sunday night at 10 p.m., I first saw the 
comet at the cry of some ladies who walked 
on to the balcony looking north from Pad- 
dington, over the Hampstead and nighgate 
hills of London ; they at once exclaimed — 

* There’s a fire-balloon !* The tail was not 
then long, but as twilight disappeared, it 
reached two-thirds of the way to Polaris, 
from the stars in Telescopium Herschelii, 
where the nucleus was placed. Later, while 
I scrutinized it through an inch and half 
finder telescope, and a pair of Frauenhofcr 
prisms, the tail reached through and above 
Polaris. We were then looking at the nucleus 
along the tail, which was considerably curved 
to the left, as if a tassel were drifted left- 
ward from the upright stem. The involucres, 
or caps, or envelopes of the head, being seen 
very obliquely along the straighter part of 
their curvatures (like looking down the long 
steep parts of coffee-cups one within an- 


other), presented luminous patches, pro- 
ducing an effect that greatly detracted from 
the uniquely central stellar appearance that 
the head wore to casual observation upon 
later nights of its appearance. 

“ Already, on July the 2nd (Tuesday 
night), these luminous patches in front of the 
head had disappeared, one cap being drawn 
as it were over another, as the comet, rising 
above the ecliptic, turned its tail upward to 
our view.” (Fig. 12.) 



Fig. 12.— A, cornet, seen licyul upwards ( f{qm the 
aar(fi, “ looking like a ball," tm ( $ ,ey^n|n g, 
J up eSP.lfi. , B, comet in nofapf its prbifo jijujting 
the ecliptic just in iront of tnp, ejirtp, June 30th, 
0| p.m., long. 270° %8\ E,a., tne, curtly aaJune 
20th. fe b, earjli qn .^ine — 

E c, thft earth on J uly lOlli. 0, file comef on 
July l()th. 

Mr. Herschel also incloses to me a letter 
to Sir John Herschel from Mr. Hind, in 
which the latter mentions that the comet was 
seen by some persons ill the north of Ireland 
at 10 p.m., on June 29th, surrounded by the 
“ coma” only. The tail, he adds, “ must then 
have been nearly directed on the earth.” 

All these are, perhaps, but instalments of 
the tidings which may reach us of this very 
singular episode in the comet’s history. 

M. W. 
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COINS OF CYMBELINE AND OTHER BRITISH PRINCES. 


— ft — 


Coins hare been attributed to other British 
chiefs of the times of Tasciovan and Commius, 
but this attribution appears at present un- 
certain ; and I therefore proceed to the con- 
sideration of the coinage of Cunobelin, or 
Kymbelin (the “Cymbcline” of Shakspearc), j 
who was a son of Tasciovan, as shown by ! 
the inscriptions on his coins. On the death ; 
of Tasciovan, Cunobelin, or, as his name is I 
Romanized, Ounobelinus, appears to have re- j 
ceived a share of liis father’s dominions, em- j 
bracing great part of Suffolk and Norfolk; j 
Camulodunum,the modern Colchester, having | 
apparently been the chief town of the new 
state, as a great number of the coins of this 1 
prince have the letters cam, the initials of 
Camulodunum The gold coinage had con- 
siderably decreased i r weight at the time of 
the accession of Cunobelin ; the earliest coins 
of the large class of gold, weighed from 115 ! 
to 118 grains, while in the reign of Cunobelin 
they only reach S3 to 81 grains. Some of 
the barbaric copies of the “Philips” had ■ 
already been gradually reduced to about 103 | 
grains, and then to 9 i, the rudest (and latest) | 
being scarcely more than 91 grains. 

It was the form of inscription on the coins , 
of Cunobelin which led to the first great dis- j 
covcry that opened up the way to nearly all , 
the others, which have recently thrown so j 
much light on the respective coinages of the 
native princes of Britain. Tho inscription 
tas cio. v. or tasciovani. f. is the inscrip- 
tion which has been the moans of shedding 
this new light upon the subject. Now that 
its true import is known, it seems so simple, 
that the former misinterpretations appear 
incredible ; and yet the wildest of those ex- 
planations were received by excellent numis- 
matists, previous to Mr. Birch’s successful 
interpretation. In Ruding’s time, it was 
misread as tasciov anit 9 while those with 


the fuller legend, tasc. fil, have been read 
with e instead of l (as previously described) 
by more than one experienced antiquary. 
Some of the coins of Cunobelin have the 
ancient British and Gaulish symbol, the sow, 
for the device of tho reverse ; others have a 
centaur,, and a great number bear types of 
Roman origin, and were evidently executed 
by Roman artists ; Cunobelin having, in con- 
sequence of his education in Rome, sought 
to give a Roman character to the coinage of 
his state. 

The portrait, on lh rt coin engraved below 



is quite in the Roman style of the reign of Au- 
gustus, as also is the centaur of the reverse. 
On the obverse, in front of the portrait, the 
inscription is cvnobelinvs, the letters 
after i. being indistinct, though they are per- 
fect on other coins of similar character. On 
the re verse we find tasciovani. f. and 
these are the two inscriptions which, com- 
bined, were so successfully interpreted by 
Mr. Birch, in a paper read before the Numis- 
matic Society, on the 12th April, 1844 ; which 
was so conclusive, and supported by such a 
body of evidence that nearly all those who 
had not some cherished project of their own 
to support, at once acknowledged that the 
right interpretation had been at length arrived 
at; and Mr. Birch’s discovery was at once 
received as one of the series of brilliant 
numismatic discoveries which were yearly 
distinguishing the successful labours of 
modern numismatists. Mr. Birch read the 
inscription, for the first time, as " Cunobe- 
linus Tasciovani filius” (Cunobelin, the son 
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of Tasciovan), and in support of this theory 
adduced examples from the Roman coinage ; 
especially that on the well-known copper 
coins of the first Roman Emperor, on which 
he is described as the son of the deified Cajsar, 
in the inscription, avgvtvs. di vi. f., for 
AVGVSTVS . DIVI . FILIVS (Augustus the 
son of the god). There are many othor ex- 
amples of a similar form of inscription on 
the Roman coins, which caused the sugges- 
tion of Mr. Birch to be at once received by 
nearly all our British numismatists. There 
can indeed be no doubt that Cunobelin 
adopted this form of proclaiming on his coin- 
age his hereditary right ; which was, indeed, 
stronger in his case than in that of the 
Roman imperator, who was only the adopted 
son of a dictator, who had no hereditary right 
to transmit; while Cunobelin, as the son of 
TascioYan, was the legitimate successor of a 
long line of hereditary chieftains. 

This interpretation has, nevertheless, met 
with some opposition. Continental numis- 
matists still withhold their consent ; while the 
theory of f standing for firbolg, is still 
maintained by at least one ingenious numis- 
matist and his followers in England. The 
cvno. tasc. fil., being read as cvno- 

BE LIN I TA8CIOVANI FIEBOLG. The last 

word, as a generic namo, being supposed to 
bo left undeclined, as are the Hebrew names 
of the Bible in the Greek Septuagint. The 
inscription thus perfected, is translated as 
“ Of Cunobelin, the ruler of the Firbolgi the 
first ^having reference to money, which in 
this interpretation is supposed to remain un- 
expressed, as on Greek coins ; as, for instance, 
on the coins of Syracuse, STPAKOSinv, means 
money of the Syracusans. It is said, by 
the author of this interpretation, that the 
word Firbolg is found in full on some of the 
coins of the southern Britons ; but it is 
certain that on the coins of Cunobelin, on 
which the letters fib are found, the b is very 
doubtful. Mr. Evans, a supporter of Mr. 
Birch's theory, remarks ; “ If the & be indeed 


there, as stated by Mr. Wigan, it should 
stand thus, fi.r., which would be, in full, 
FTLIVS . BEGIS . TACIOVANI, Son of the 
king Tasciovanus,” only making a still fuller 
inscription in the sense of Mr. Birch’s trans- 
lation. Finally, to dispose of this difficulty, 
it may be asked, if the word Tasciovan, or 
Tasciovanus, is to bo accepted as a title and 
not a name, bow is it that the word occurs 
alone l and why may not the B, if indeed it 
be there, be intended to read as l, the letters 
l and b being often convertible — as in the 
words calf and halm , in which, though the 
L is written, the r is pronounced ; or, as in 
the Latin word apoxtohm, which in the 
French form is apotue ; while epistoha be- 
comes epit&e. 

Not, however, to depend upon such close 
special pleading as the last points urged, we 
may find better support for Mr. Birch’s 
case iu the striking analogy of similar inscrip- 
tions on the Gaulish coinage. The example 
given (I believe by Mr. Birch himself) is a 
coin of the Gaulish chief Vosimos, on which 
is the inscription vosimos . dvmnoco . 
nepos. (Vosimus, the grandson of Dum- 
nooo.) This inscription explains the long- 
doubtful inscription of the coins of Orgetorix, 
chief of the Hclvetii, which sometimes read 
obget. n . atpil. The Romans, it would ap- 
pear, favoured the system of hereditary right 
among the Gallic and British chieftains, often 
replacing a dethroned dynasty, which neces- 
sarily became subservient to its benefactors, 
and would naturally be led (after a Roman cus- 
tom) to stamp the nature of their restored right 
on their coinage. The attiline, which has 
been found on a British coin, may serve to 
prove that it is one struck by a British prince, 
who, like the Helvetic prince Orgetorix, 
claimed descent from Atpilus. The coins of 
the Gaulish prince Germanus, once supposed 
to read indvtillil, are found to be all from, 
a single defective die; other coins of that 
prince reading plainly indvtilli.f. They 
are direct copies of a denarius of Augustus, 
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struck by tbe Eoman moneyer L. Vocconius 
Vitulus, the legend of which reads avovs- 
tvs divi fi li vs, the type of the reverse 
being the butting bull. On the Gaulish coin, 
the diademed head is either a portrait of the 
chief, or an impersonation of Gallia, while the 
legend, germanvs indvtili filivs, 
proclaims Germanus a son of the celebrated 
chief Indutilus. 

Some of the coins of Cunobelin exhibit 
the name of Tasciovan with the genitive 
formed in a different manner, as Tasciovantis, 
or Tasciovantis,/. ; as shown on the reverse of 
the coin engraved below. The device being a 



warrior, with lance, shield, and plumed hel- 
met, in the Greek style. The obverse of this 
coin has a horseman, with a large oval shield, 
and a short javelin, with the legend cvnob. 
Tasciovani and Tasciovantis are said, by ad- 
vocates of the Firbolgian theory, to mean 
imperatoris and imper antis, and accepting 
the F as the first letter of the name of a 
tribe (whether of the Firbolgior some other), 
the inscription is road as “ (money) of Cuno- 
belin, the ruler of (or, ruling) the Firbolgi.” 
This irregularity of the two genitives is not 
very easily explained, but it does not shake 
Mr. Birch’s position; nor is the interpretation 
offered by any means tenable. 

Presuming, therefore, that the meaning of 
the F or fi l on the coins of Cunobelin is fully 
established, we may proceed to notice briefly 
their general character. The Roman style of 
his coins, in all the metals, has been before 
alluded to ; and a silver coin, mentioned by 
Mr. Evans, and now in the British Museum, 
having Hercules and the Nerarcan lion for the 
type of the reverse, is at once a proof, both 
from the subject and its style of execution, 
that classical types were directly copied by 


Roman artists for the coinage of this British 
prince. The well-known type of the closed 
temple of Janus is without doubt directly 
copied from the same type on the coinage of 
Augustus, as well as many others of a similar 
kind. 

The other sons of Tasciovan do not appear 
to have been nearly so much subject to the 
Roman influence as Cunobelin— either from 
the more remote situation of part of their 
states, or from the fact of their not having, 
like their brother, received a Eoman educa- 
tion. A coin of Epaticus, a son of Tasciovan, 
previously unknown, was found, in 1857, at 
Farley Heath, near Guildford, and is now in 
the collection of Mr. Whitbourn, at Godai- 
ming. Several other gold pieces were found 
with this interesting coin, but they unfor- 
tunately found their way to the melting-pot, 
before any one conversant with their numis- 
matic importance became aware of the dis- 
covery. The coin of Epaticus is of red gold, 
and weighs eighty-two grains. It has for 
types a naked horseman on the obverse, with 
the large oval shield in the style of a coin pre- 
viously described, and tbe letters efatic, or 



epaticcv. On the reverse it has an ear of 
wheat, and the same tasc i . f . of the coins of 
Cunobelin, which must be read tasciovani. 
filivs (the son of Tasciovanus). The type 
was previously unknown to our leading numis- 
matists ; but in Philemon Holland’s trans- 
lation of Camden, there is an engraving of 
one precisely similar. That antiquary, how- 
ever, misread the inscriptionas ceratic, and 
attributed it to “Ihat Caractacus, whose 
praises Tacitus highly extolleth.” This engra- 
ving was expunged in Gough’s fine edition 
of Camden, as unknown and no doubt 
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deemed spurious ; au ancient Spanish coin 
being introduced in its place as more certainly 
British. Such are the occasional mistakes of 
the most accomplished archaeologists. Pegge 
and Stukely, on the other hand, both copied 
this coin, fascinated with the idea of its at- 
tribution to the Britiah hero Caractacus, 
making it read cab a tic, to suit their wishes 
rather more completely. Speed, who has en- 
graved a coin of this type, also attributes it 
to Caractacus, though he reads it rather 
more correctly, cp a tic a. Others made it ce- 
patila, and read the letters as Greek, which 
were certainly in occasional use at the time, 
contemporaneously with Roman, and a coin 
of Cunobelin is said to exhibit this peculi- 
arity. There can, now, be no doubt, however, 
that the name is identical with that found on 
small silver coins, which reads plainly epatic. 
These small coins have Hercules with the lion’s 
skin on the obverse, and an eagle standing on 
a snake on the reverse. The name, on the 
discovery of this coin, was at first mistaken 
for Mepati, which reading is now entirely 
abandoned. It would seem that while Cuno- 
belin had the eastern division of his father’s 
dominions, with Camelodunum for his capital, 
Epaticus had a portion of the south-western, 
with possibly Vindonum of the Segontiaci as 
his chief city, which was situate near Farn- 
ham ; and the coins of Tasciovan, with s e o o, 
may possibly have been coined thero. The 
original name of Vindonum appears to have 
fallen into disuse, and one founded on the 
name of the tribe given in its place ; as Caer 
Segont, the city of the Segontiaci, which is 
so called by Nennius. It became afterwards 
Romanized as Segontium. There is another 
British city at which this coin may have been 
issued, namely, the capital of the Bibroci, 
which was on Farley Heath, a remote spot, 
which the tribe afterwards abandoned for the 
more convenient site of the ancient Novio- 
m&gus (now Newbery). The town on the 
high land being abandoned for a site on the 
plain, originated, probably, the new name ; 


Noviomag (Romanized Noviomagus), mean- 
ing the new town in the plain, from way, a 
plain. 

Having described coins of two sons of 
Tasciovan, this appears the proper place to 
examine one issued by a son of Commius. 
The coins with the name of the regulus, or 
ruler, Epillus, which have generally been A 
found in the isle of Thanet, and near Mar- 
gate, are now known to be those of a son .of 
that chieftain, as the inscription com . f has 



been found on some coins conjointly with the 
name of Epillus. There are coins with the 
com.f of small gold, apparently a fourth 
of the coins of the large moduli. 

Tincomius and Verica appear to have been 
other sons of Commius, as their names, with 
com. f, appear on a series of coins. A small 



gold coin has com . f on a square tablet, and 
on the other side a bridled horse, with tin. 
On larger pieces of similar character, the 
horse has a rider, and some have tin con 
a label, above and below which are the letters 
c . and f . There are a few coins which seem 
to read tincom., not as a part of tin . com. 
f, but of Tincomius. It is to this British 
prince, or regulus, it is thought, that allusion 
is made in inscriptions in Greek and Latin on 
the celebrated column erected at Ancyra in 
the reign of Augustus, on which many of the 
chief events of the reign are recorded j among 
others, the embassies of two British princes, 
or kings, whose names stand in the record as 

Damno Bellanus and Tine The latter 

name is imperfect, but it is highly probable 
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that it is part of that of Tincomius, the 
son of Comrnius. The coins of Tincomius 
and his brother Verica date, possibly, about 
40 a.d. Dubnovellaunos, supposed to be a son 
of Cunobelinus, and a contemporary of Tin- 
comius, seems to have abandoned the Roman 
us , for the Greek os, the Roman influence be- 
coming fainter after the death of Cunobelin. 
He is probably the other prince mentioned in 
the inscription of Ancyra. A coin engraved 
in Mr. Taylor Combe’s work on “ Coins 
of Ancient People and Rings,” and which is 
now in the British Museum ; was attributed 
by that author to Dumnorix, a Gaulish chief of 
the ASduans, mentioned by Ca?sar : but Mr. 
Evans, in a paper read before the Numismatic 
Society, attributes it, with more probability, 
to Dubnovellaunos. The obverse has a lau- 
reated beardless head, with dvmno, and on 
the reverse is a winged horse. It is a quarter 
piece, and weighs fourteen and a half grains, 
showing by its light weight that it belongs to 
a very late period of tho epoch of British 
independence. There are coins assigned to 
Togodumnus, another son of Cunobelin. To 
Caractacus, the third and most celebrated son 
of Cunobelin, no coins have been satisfac- 
torily attributed, though it has been a 
favourite crochet of British antiquaries, ever 
since the time of Camden, to endeavour to 
twist various inscriptions, by various means, 
into names more or less resembling that of 
this popular British hero ; but hitherto with- 
out effect. 

Andubratius ia another British chief to 
whom coins have been assigned. The letters 
ando occur on a gold coin, beneath a horse, 
on the reverse, while the obverse is occupied 
by a kind of cross, formed by ornaments of 
a Celtic character. This is probably the 
same as the historical Mandubratius, the M 
being an error which has crept into the text 
of the MSS. in which the name has been re- 
corded. British coins formerly read as 
s it mv, and attributed to Situmagus, are now j 
read sasmv or satmv, and are not as yet 


satisfactorily attributed to any British prince; 
but there are coins attributed to Arcovagus, 
another British prince, with somewhat more 
certainty. Coins with Cassi or Catti have 
been attributed, rather rashly, to Cassibel- 
launus, the name of a British prince some- 
times written Cattivelanus ; but they are 
rather thought, at present, to belong to the 
Cassii. 

In speaking of the ancient British coins 
issued by the people themselves (of various 
tribes), and not by their princes, I may first 
allude to those coins with the letters e®, or 
ecen, which are attributed to the Iceni. 
This supposition is supported by the fact that 
tkecoins bearing these inscriptions have been 
found in Norfolk or Suffolk, the region 
occupied by tho Iecni. Mr. Roach Smith 
has conjectured with great show of pro- 
bability, that such coins as have, in addition 
to ecen or et, the letters dvbob or cam, 
are the issue of particular towns. Those 
with Duro y for instance, belonging to Duro- 
brivae, and those with Cam to Camboricum, 
both towns of the Iceni. The coin of doubt- 
ful attribution, may possibly be a late coin 
of the Iceni, struck perhaps during the 
| revolt of Boadicea, when Celtic art was faBt 



becoming extinct, but was making a last effort 
to preserve its nationality of character. 

The British coins with Cassi or Catti 



have been assigned to Cassivellaunu? or Cat- 
tivellanus, but more probably belong to a 
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tribe, possibly the Cassii. The rude coin of 
the old Philip type is a coin of the descrip- 
tion referred to. 

The coins with camv only, and without 
the name of Cunobelin, were probably issued 
by the civic authorities of Camulodunum, 
which possibly, in common with other cities 
formerly independent, still possessed an auto- 
nomy, like the great Greek cities, which em- 
powered them to strike their own money. 


The coin represented above is one of the kind 
referred to ; which may be compared with 
the one below, the last having the name of 



Cunobelin as well as that of the city, from 
which it might be inferred that there was 
both a royal and a civic mint in that, and pro- 
bably in other Celtic cities. 

The remarkable coins with the letters 
bodvo or bodyoc on the reverse, without 
any other type or ornament, are now classed 
with the coins of British tribes or cities. 
These were the coins fondly attributed by 
our early antiquaries to the popular British 
heroine, Boadicea, queen of the Iceni, and 
some have thought fancifully to solve the 
difficulty by reading the letters as an abbre- 
viated sentence, which they translate, still 
referring to Boadicea, “I fly from the war 
chariot 8.” Others have insisted upon Boduo 
or Boduoc being the name of a moneyer, an 
explanation which cannot be admitted. That 
it is a late Icenian coin, I think there is no 
doubt, and perhaps it is not yet time to give 


up the Boadicea theory, if the inscription 
could be properly read. Perhaps bo.dv.oc, 
the latter read as io, might lead us to 
b o (adicea) d v (robri vcc) i o (enensis) . But we 
must leave such attempts at interpretation to 
the higher authorities. The coins with ando 
are attributed to Andovera, a Celtic city 
which existed on the site of the modern An- 
dover ; and with this name I close a list which 
might be much extended, but which appears 
unnecessary in the present place. 

I cannot, however, close this attempt to 
describe, in a brief narrative manner, the 
present state of our knowledge of the coin- 
age of the Britanno-Celtic tribes, princes, 
and cities, w ithout referring to a rude class 
of coins belonging to that epoch which have 
hitherto met with but little attention from 
our numismatists. I allude to the rugged 
coins formed of a mixture of zinc and tin, 
which have evidently been cast in wooden 
moulds, their surface showing the grain of 
the wood so distinctly as almost to enable a 
careful observer to determine its kind. The 
coins represented in the preceding column are 
of this class. The types are evidently those 
of the beautiful Macedonian Philips, in their 
lowest state of degradation ; the profile of the 
noble head of Apollo being reduced to a few 
rude, though not altogether uncharacteristic, 
raised lines, w hile the main outline of the 
horse of the bega, all portions of the chariot, 
even the wheels having disappeared. The 
other coin has other types ; on one side the 
Gaulish symbol of the boar is plain enough, 
but on the other the rude full face offers no 
clue to an intelligible solution of its meaning. 
These coins were found in making the ex- 
cavation for the ornamental water in St. 
James’s Park, and other similar coins have 
been found in other localities. In the isle of 
Thanet several have been recently found, 
which have been minutely described by Mr. 
Pairholt. It is supposed that thejrwere 
struck in private mints. 

H. Noel Humphbeys. 
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POLARIZATION OF LIGHT. 


Mobbing folds back the purple curtain of 
night, and light comes tripping in from eastern 
skies at the rato of 102, 00C) miles in a second, 
to harbinger the rising sun, who, when 
eighteen degrees below the horizon, sends 
his first beams as an advanced guard to 
prepare Nature for his full glories. His 
beams paint the green meadows, and the 
<gay flowers, and the luscious fruit; they 
waken up sleepy Nature, and rouse to activity 
by their potent power the thousand songsters 
of the grove, who, one by one, join in the 
joyous anthem, until it swells into a grand 
chorus in praise of Him who in the beginning 
said, “Let there be light, and there was light.” 

How gently, in spite of its velocity, its 
beams fall upon our senses, printing on that 
marvellous tablet, the retina, pictures 1 hat 
may be transferred to, and bound up in the 
volume of our memory, whose leaves we may 
often scan at our will, and see again and 
again in all their freshness. 

What then is this light? Is it a vast 
series of imponderable particles ever cmena- 
ting from all luminous bodies ? This was the 
opinion entertained by Sir Isaac Newton, 
and on it he based the molecular theory, 
while Huygens held it to be a scries of un- 
dulations or waves, excited in a medium 
pervading all space, even to the interstices 
between the particles of matter. This is 
termed the undulatory theory; each have 
their advocates, each have their advantages, 
though the latter has almost displaced the 
former, from the fact that by tho undulations 
we are enabled so much better to understand 
and account for certain phenomena which 
this light presents when subjected to certain 
treatment. It is of course possible that each 
may be alike right or wrong, yet the facts 
remain unaltered. Dismissing the N ewtonian 
theory, we shall consider each ray of light 


to consist of a scries of vibrations, not less 
than two, performed at right angles to each 
other. Assuming this position as correct, wo 
shall endeavour to place before our readers, 
in an intelligible form, that most complex 
series of phenomena implied in the term 
polarization of light — a term than which we 
know not one that implies so much and ex- 
presses so little. Confessedly, it is an un- 
fortunate one, and has led many a young 
student into a maze of perplexity, until he 
lias given up the subject as hopeless. Not 
that it is beyond the comprehension of the 
tyro, but because those who have written of 
it have so encumbered it with technicalities, 
that, like a mummy, it were almost impossible 
to discern a single feature. To unroll tho 
mummy-cloth of scientific terms, and hard 
names, and mathematical expressions, with 
the hope of disclosing the features of one of 
the most beautiful subjects which Nature 
and science furnish for our study, be it 
our task. 


B 



I 


Fig. J. 

When a beam of light, admitted into a 
darkened room through a hole in the shutter, 
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falls upon a thick piece of glass, one of two 
things may happen, depending on the direc- 
tion in which it strikes the surface : if 
perpendicularly, that is at right angles, then 
it will pass through it in a continuous line 
(Fig. Ui) ; if at less than a right angle, 
as at B, it still passes through it, though not 
in a continuous lino ; but, during its passage 
through the denser medium, it becomes bent 
back towards the perpendicular, as at c. In 
other words, it is refracted. 

It is this principle on a gigantic scale 
which brings the sun’s earliest beams to our 
eyes in the soft morning twilight, and makes 
them linger withus in the evening, ere all settl e 
down into the Tyrcan tints of night. It admits 
of easy demonstration: — If we fill a glass 
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tumbler (Fig. 2) with water rendered slightly 
turbid by the addition of a little milk, cover- 
ing the top and one of its sides witli a piece 
of card, having a small hole (a.) to admit a 
beam of light from a candle. An imaginary 
line (c) drawn from the source of light through 
the orifice in the card, and through the liquid, 
will show the course the ray would take were 
the vessel filled with air; and, on looking 
through the liquid sideway, we shall find 
the ray broken back just where it strikes the 
surface of the liquid (d) ; and as with water 
bo with glass, each being denser than the 
air. 


When a piece of glass is coated on one 
side with an opaque substance, aB in a look- 
ng glass (Fig. 3), then the rays falling upon 


A. 



it will be reflected; the direction of that 
rebound depending on the direction in which 
they struck upon its surface. If perpen- 
dicularly, i.e.y at right angles (a.), to be 
thrown back from whence it came ; if at 
another angle, then will they be reflected 
at an equal angle on the opposite side of the 
perpendicular lino, as at b b, c c, and d d. 

There is a simple arrangement, which to 
the untutored appears miraculous, depending 
for its success on this law of reflection. In 
our early days we were accustomed to amuse 
our companions with it during the winter 
evenings ; we have sinco seen it exhibited to 
a gaping crowd of unlearned rustics, in whose 
countenance there was portrayed mingled 
doubt and astonishment, when told that by 
it they might see round a corner. It is 
simply a square tube of the form shown in 



| Fig. 4. 

Fig. 4, having four reflectors placed at an 
angle of forty-five in each corner (a a a a). 
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It is easy to be seen bow a taper, placed at the 
one end should be seen through the other. 

The sensation called light excited in our 
eyes by the sun is of dazzling brightness; 
but as it paints the rainbow’s seven tints, 
and gives colour to all objects, it seems but 
natural we should infer that it must need 
possess these various colours in its beams. 

Newton first demonstrated the truth of 
such a supposition, and we may readily 
repeat his experiment. He admitted a beam 
of light into a darkened room through a 
round hole in the shutter, and received the 
image on a white screen ; he next interrupted 
its course by placing a glass prism so that 
the rays fell upon one of its sides. Instantly 
the round image vanished, and in its stead 
an elongated one appeared, painted in colours 
identical with those in the rainbow, and 
arranged in the same order, beginning from 
the lowest which was red, then orange, yellow, 
green, blue, indigo, violet. This is an inverted 
image, the rays having crossed at the open- 
ing. He then proceeded to try each beam 
separately, by making a hole in the screen 
that each might pass through in succession. 
These being received on a second prism, the 
orange was resolved into red and yellow, 
green into blue and yellow, indigo and violet 
into red and blue in variable proportions, 
rod, yellow, and blue remaining unchanged ; 
lienee these were termed primary or simple 
colours, the other four secondary or com- 
pound colours. These results have been 
doubted, but need additional evidence ere 
we can shelve them. 

We must now revert to the undulatory 
theory, which is too important to be dismissed 
with so cursory a notice as we have hitherto 
given it; a right understanding of it is of para- 
mount importance in the study of polarized 
light. Unless we clearly comprehend the 
one, we may as well dismiss the other without 
another word ; this, we think, is the great 
rock, the maelstrom, on which so many have 
been shipwrecked in this scientific voyage* j 


They have neglected to gain a clear apprecia- 
tion of the structure of a beam of light, and 
the change which it is capable of undergoing ; 
and then when the high developments have 
been brought before them, they have been 
cowed by difficulties which they themselves 
liad assisted in rearing. 

One great drawback which the student 
often lias to labour under is the cost of appa- 
ratus. At once let us say that we mean to 
sweep this oil' the field, and give simple 
directions for the construction of all that is 
essential, at the cost of a few shillings. 

When a vessel is riding at her anchor 
with a strong breeze blowing, she will be 
seen to have two motions, a pitching one 
from stem to stern, and a rolling one from 
side to side. ThiB homely illustration will 
serve us to show how two vibrations may 
exist in one body in the Bame time. Now, 
if we refer to the figure below (Fig. 5), whiqji 
we suppose to represent a beam of light, we 
shall see the same tiling, and a section of it 
would show like A (Fig. 5). The undulatory 



Fig. 5. 


theory is based on this assumption, as before 
mentioned. Now mark what follows : If by 
any means we can make those rays neutralize 
each other ; in other words, if we can take the 
ray to pieces, and lay its two waves side by 
side, so that the crest of the one shall fill up 
the hollows of the other, then we shall pro- 
duce the seeming anomaly of darkness by two 
rays of light* We will construct a little 
apparatus which will show more clearly what 
wo mean ; just stating that we can do with 
these waves as we desire, laying them side 
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by side. Cut a score pieces of wood one foot 
long, next a piece of card, in which punch 
twenty holes as closely together as they can 
be cut without breaking, and just large 
enough for the rods to slip through easily, 
at five inches from the top of each drive a 
pin through, on which they will rest when in 
the holes. Another upright at each end, to 
support the frame and attach it to a stand, 
will complete it as Fig. 6. The rods may 
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now be cut that their tops Bhall represent a 
serios of waves ; a piece of card (Fig. 7, a) 
may also be cut to correspond, but a few 
inches longer. On the card opposite every 
wave write the numbers one, three, live, 1 
seven, and opposite the hollows, two, four, 



Fio. 7. 

six, eight. These numbers represent respec- 
tively half undulations and whole undulations, 
their uses we shall learn as we proceed. If 
the card be pushed under the rods until the 


waves of the one correspond with the waves 
of the other, then will they be doubled in 
the height (Fig. 7), and this will occur at 
every whole undulation, when the even 
numbers correspond. If it be advanced half 
an undulation, and the odd numbers are 
against the even, then the tops of the rods 
will present a straight line (Fig. 8), the 



Fig, 8. 


vibrations having neutralized each other by 
interference. Well,, it is just as easily to do 
this with the two vibrations of a ray of light, 

I and which we shall do ero we have finished 
our experiment. This is called the law of 
interference, which explains a serios of phe- 
nomena which Newton also disclosed. He 
placed a convex lens on a flat plate of glass, 
so that the two surfaces were in contact in 
the centre. It is easily seen that between 
the two there must be a stratum of air 
gradually increasing in thickness from the 
centre. Repeating this experiment we may 
see what he saw. If examined with a magni- 
fying glass, a good light falling upon the 
object, in the centre a black spot may bo 
detected (Fig. 9), while every thickness of 
the plato of air shows a different colour, 
commencing with violet from the thinnest, 
and finishing with red at the thickest. Simple 
in itself, in Newton’s hands, with his genius, 
it led to surprising results, enabling him to 
ascertain the exact thickness a stratum of 
air must be to reflect a certain colour.* This 

* Our atmosphere furnishes a ready example, 
as it reflects a blue colour ; hence the so-called blue 
| ethereal sky. 
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thickness was afterwards proved to be the 
measure of one of the vibrations of a ray of 
the particular colour, which for violet is 
167 10-millionths of an inch, and for red 
266 10-millionths of an inch. Further, he 
found that by viewing these rings in the 
colours of the spectrum until it showed but 
one tint, that then the circle of black in 
the centre was surrounded by, say, a circle of 
red, then one of black, then red again, next 
black, etc. These will just correspond with 
our rods, and odd numbers producing dark- 
ness, and the even numbers producing a 
wave of double brightness. But for the 
undulatory theory we should be unable to 
explain these appearances. 



1 

Fig. 0. 

If the preceding considerations have been 
rightly comprehended, wo shall have ad- 
vanced well on the road for understanding 
the phenomena of polarized light, to which 
we will now address our remarks. It may 
be we have a difficult subject to render in a 
popular form ; and hour after hour have we 
churned our own brains in years gone by, to 
find some golden key that would unlock the 
mystery hidden beneath the thick layer of 
scientific terms with which the subject is 
usually enveloped. We have found it, and, 
having surmounted the difficulties, offer 
our services as pioneers to smooth the way 
for our younger readers, that they may 
learn the mysteries of this mysterious prin- 


ciple called light, when in a state of po- 
larization. 

Accident led Malus, a French engineer, 
to the discovery. He was watching, through 
a doubly refracting prism, the rays of the 
setting sun as they fell upon a French win- 
dow,* which was partially opened. 

We have stated that when a beam of light 
falls upon a bright surface, it will be reflected 
again at an equal but opposite angle. But 
that is not all. When it falls upon a glass 
surface at an angle of 56 or 57, as in Fig. 10, 
it is not only reflected, but that which is re- 
flected has undergone a great change, so that 
it no longer comports itself as it did before 
it was reflected at this particular angle, or 
as it would have done, had it been reflected 
at any other angle. Let us see what these 
changes are. First, its intensity is diminished 
one -half ; hence it follows that only one-half 
of the beam has rebounded from the glass to 
our eye, so that if the source of light was 
equal to twelve candles, then that which will 
enter our eye after the reflection will be only 
equal to that of six candles, or a little less. 
What then has become of the other sixP 
They must have entered the glass, and have 
stopped there, or have passed through. Again 
our ray of light (Fig. 5, a) showed two waves 
crossing each other at right angles. In the 
ease before us there has not passed into the 
glass a part of each of these waves, but the 
whole of one set, while the other lias been 
thrown off again to our eye, as the next figure 
(Fig. 10) will illustrate, in which a b is the 



original ray, c, the mirror of glass, d, the one 
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wave which has passed through, and which 
is the upright wave ; e is the horizontal wave 
which is reflected to the eye, and is a beam 
or wave of polarized light. 

Simply, then, a beam of polarized light 
has only one set of vibrations— a ray of 
common light has two sets of vibrations, 
crossing each other at right angles. The 
difference is too evident to need further com- 
ment. 

By a series of reflections from bright 
metal plates wo can alter the position of the 
two waves, making the incline less and less 
to each other, until they be brought side by 
side. In this case, again, it will bo seen that 
the ray which reaches our eye after the last 
reflection will be a polarized ray ; just, or 
nearly as bright as the source from whence 
it came. This process implies an arrange- 
ment of reflectors too complex to ho of use 
for ordinary purposes. It is therefore not 
resorted to, except as an experiment. The 
method usually adopted to bring about this 
change, and which perhaps is the most per- 
fect, is that of allowing a beam of light to 



fall upon a polished crystal of Iceland spar, 
in the direction shown in Pig. 11. We 
should expect, from what we have learned of 
refraotion through glass, that the ray would 
suffer the same change in passing through 
the crystal, which it does, hut more. It lias 
become split up into two rays, during its 


passage through the crystal of carbonate of 
lime, and emerges from it to produce two 
images of the source of light, b c. Again, 
if we look at the figure, wo shall see that 
these two rays are the two sets of waves 
separated, the horizontal one having been 
bent to one side, as well as both being bent 
back. Each of these are polarized beams, 
each having only one set of vibrations. 

The wave o is termed the ordinary ; b, 
the extraordinary rays. The cost of these 
crystals precludes their general use. They 
are luxuries which the student is not always 
able to obtain ; most fortunately they are not 
indispensable. 

The discovery of Malus and the genius of 
M. Biot have placed us in a position to make 
for ourselves, at the cost of a few pence, a 
most eflicient polarizer. A neat little in- 
strument is made by Bestall, and sold for a 
few shillings, which answers the purpose very 
well; but the inconveniences attending its 
use have led us to modify its form, which we 
present to our readers, with such a de- 
scription of it as shall enable any one with 
an ordinary facility for construction to make 
one for themselves. 

The body (a a, Pig. 12) is made of gutta- 
percha, or of zinc, is three inches diameter, and 
four inches long to the inner angle, B, where 
the tubes are j oined. If made in gutta-percha 
it must he one-eighth of an inch thick, and 
slightly warmed and bent round a wood 
cylinder. The joints may be easily made 
with a piece of hot iron. Each tube must 
be inclined to the other at the angle shown 
in the drawing, the lines of which may be 
projected to any length, and will then serve 
as a correct guide. Over one end is fitted a 
ring, three-quarters of an inch wide, to which 
is fastened a piece of ground glass, c j its use 
is to diffuse the light. The stage is of the 
same material, four inches square, made of 
two plates, half an inch apart, joined at two 
sides, with two slits, o o, on either side, 
through w hich to pass an elastic ring to hold 
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the object steady. Each plate has a circular 
opening, nearly as large as the body to which 
they are fitted by a ring attached to the under 
one. The upper plate has also a ring, e, two 
and a quarter inches internal diameter, and 
two inches long. A third tube, F, must be 
fitted to E, that it may turn freely in it. This 
may have a half-inch hole cut in it at z, to 
be opened at pleasure. 

Erom the lower part of the body we may 
now cut a piece, three and a-half inches long, 
directly in the position shown. This will 
form a base for it to stand on the polarizer, 
G, to which it may be fastened. The polarizer 
is made of threo pieces of flat sheet-glass, 
five inches by four, laid one on the other and 
bound at their edges with paper, or aught 
else that may better suit the taste of the 
maker. 

The under surface of the middle plate 
must be coated with black varnish, ordinary 
Brunswick black answers very well and dries 
quickly, n is a bundle of eight pieces of 
crown glass, three inches long, one and three- 
quarter inches wide. These may be held 
together by pasting a slip of thin paper on the 
edges, and should be placed in the tube at 
the angle shown, which is 66° or 57° nearly. 

The cap, i, carries an ordinary magnify- 
ing lens of three inches focus. We may 


further make an additional ring, fitting the 
outside of e, to carry another bundle, as in 
k. All this being accomplished, we are in 
possession of an instrument which will enable 
us to repeat every experiment with polarized 
light, if we except a few of the more com- 
plex, which would require a slight modifica- 
tion, and which, if our space permit, we will 
notice ere we close. 

Arranging our polariscope before a lamp, 
that the rays may pass through the ground 
glass, and fall on the polarizer o, we shall see 
polarized light on looking through the lens 
e, the bundle of glass, h, being removed. 
Now let us propose a question for solution— 
Why is this light which we now see called 
polarized light? Because it possesses dif- 
ferent properties on different sides, and is 
supposed to be like the poles of a magnet, 
whence the term polarization. Let us try 
if wo cau discover what these properties 
are. A ray of common light may be reflected 
in any and every direction as often as we 
please, in whatever position the reflectors may 
be placed, so that it can strike the surface. 
We will test our light by a second reflector 
k, slipping it over the tube e, and placing 
our eye opposite it at an angle of 56° — that 
being the angle at which the light will strike 
it as it passes up the tube. 
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Wlien k— which we shall call the analyzer, 
because it ascertains its properties, etc. — is 
placed in the same position as o, so that a 
line drawn along the surface of each would 
be parallel, as they are in Fig. 13, wc shall 
see a bright light, because it is reflected from 
the surface of our analyzer ; but if we turn 



K round a quarter of a circle, we shall no 
longer see the light reflected from it, as it 
will now pass through it. Turning it another 
quartor, it will be again reflected, because 
again in the same plane as c (Fig. 15). If 
turned round another quarter, the image will 
disappear, because now the reflectors are at 
right angles to each other. We see then that 
there are two sides on which the ray can be 
reflected, and two on which it refuses to be 
reflected. These are the different properties, 
or the different Bides, which the beam of 
polarized ray possesses, and which common 
light doeB not possess. 


Figs. 13, 14, 16, 16, show these positions 
of the polarizer and analyzer, and will help 
us to explain why the effects are produced. 
Fig. 13 exhibits the polarizer, g, and 



analyzer, K; the crosses are the two vibra- 
tions of a ray of common light falling on G, 
the perpendicular ones passing through, or 
being absorbed by its black surface. The 
horizontal waves are reflected to K, and from 
it again reflected to the eye ; kg being both 
in the same plane. 

Fig. 14 shows k turned a quarter round, 
and the horizontal wave passing through it, 
and not reflected. 

Fig. 16, k is turned another quarter, 
when the horizontal wave is once more re- 
flected. 

And in Fig. 16, k being turned another 
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quarter, the horizontal waves are once more 
not reflected but pass through, or are ab- 
sorbed by its having a blackened surface. 

There is a pleasing variation of this ex- 
periment which is instructive, and illustrates 



Fig. lo. 


the polarizing properties of water. If when 
our analyzer is turned round that it may be 
at right angles to the polarizer, and the light 
is invisible, we gently breathe on the surface 
of k, we shall recover the 'luminous rays, 
because water does not polarize at the same 
angle as glass, but at an angle of 52\ There- 
fore our analyzer ought to have been set at 
62 3 , that none of the light should have been 
reflected. As it is it has the power of re- 
flecting a portion, which power it will lose as 
the moisture evaporates. 

It may be well that we take a hasty 


glance at another arrangement for the polar- 
ization of light by absorption. Here there 
are used two thin plates of tourmaline, a 
mineral which occurs in crystals of a light 
blue colour, and sometimes of a neutral tint. 
The latter is considered the most valuable, as 



thin plates cut from it possess the power, in 
a marked degree, of absorbing one of the 
vibrations of a ray of light. The one which 
passes through it depends upon the position 
in which the crystal is held. All crystals 
have an imaginary lino or direction which is 
termed their axis, and the vibration which is 
performed in a line with this axis passes 
through, while that which is at right angles 
to it is stopped and absorbed by the tour* 
m aline. 

Fig. 17 shows a pair of these plates, and 
the lines drawn from end to end show the 
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direction of the axis. The crosses represent 
a beam of common light. The marks at A 
show one set of waves which have passed 
through, and which it is clear must be a wave 



Fig. 17 . 


of polarized light. It is further found that 
this wave will not pass through another 
crystal if placed in the position shown at b, 
because the axis of the second plate is at 
right angles to the wave. Therefore it is 
absorbed, and on looking through b wc shall 
have darkness. 

We have succeeded in making Herepath’s 
Artificial Tourmalines, which work admirably, 
but they cost so much care and trouble in 
their preparation that it is best to expend a 
few shillings in the purchase of one. If it be 
substituted for our bundle analyzer, mount- 
ing it on the end of a short tube that will 
fit the ring so that it can be rotated, adding 
also a pair of plano-convex lenses, or even one 
of tWo-inch focus, it will make our polariscope 
as good and efficient as though we had ex- 
pended pounds in its construction. 

Hitherto we have dealt with polarized 
light in the abstract ; dry and dusty detail 
have beset our steps and presented them- 
selves at every turn. Yet wo hope our 
words have not been without their import, 
nor our teaching without profit. Our 
pictures have been in chiaro-oscuro, hence- 
forth they will be painted in tints so beauti- 
ful that they will gain a speedy favouritism. 
The lovely bow set in the heaven, as the seal 
of the Creator's promise, shows no tint more 
fair than those which polarized light will 
paint for ns. 

It would be strange, if, with these new 
properties which light has developed at our 


hands, it did not present other objects in a 
new phase when subjected to its action. It 
will not disappoint us if we place on the 
stage of our polariscope a thin plate of sele- 
nite, or, as chemists term it, crystallized 
sulphate of lime. Allowing a beam of polar- 
ized light to pass through it in certain direc- 
tions, it presents to our eye at least two 
colours when we rotate the analyzer. If its 
thickness be uniform it will show a uniform 
tint of red, yellow, or blue in one position, 
and of green, violet, and orange in another, 
and these will be repeated alternately at 
each quarter revolution of the analyzer. If 
the thickness of the plate vary, then shall we 
have several colours, but they will still alter- 
nate during the revolutions of the analyzer. 
Selenite is a doubly refracting crystal ; upon 
this depends its power of manifesting these 
tints. True, it does not sufficiently separate 
the beam to show two images ; nor has it two 
waves to separate. How then can it divide 
them ? 

The single wave of polarized light in its 
passage through the selenite undergoes a 
change. Part of it is turned round, so that 
it lias again acquired two sets of vibrations. 
It is now said to be dipolarized. One set of 
waves is retarded in their course, and made 
to travel a longer distance by being turned 
aside, so that they cannot arrive at the same 
moment as those that have passed directly 
through. Therefore their waves may inter- 
fere and produce colour. 

This dipolarized ray now behaves as 
common light, inasmuch as one set of waves 
will pass through our bundle analyzer, while 
the other set are reflected. 

A reference to Fig. 18 will show how 
this occurs, a is the beam of common light; 
B, the polarizer ; c, the polarized ray ; d, the 
selenite, with lines drawn upon it showing 
its two axes ; e, the ray, split into two rays 
or dipolarized ; F,‘the analyzer ; o, the per- 
pendicular wave, which passing through it 
shows a green colour, from the waves of 
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yellow and blue meeting at equal undula- 
tions, while the red waves of the same ray 
interfering with each other are lost ; b, the 


R 



Fig. 18. 


horizontal wave of rod rays is reflected, and 
shows a spot of red light, while the yellow 
and blue of the same wave having interfered 
are lost. 

When the analyzer, f, is turned round 
a quarter of a circle, then the red rays, b, 
pass through showing red light; while the 
yellow and blue of the same ray having in- 


Fio. 19. Fig. 20. 

terfered are lost, and o the yellow and 
blue rays of the other wave aro reflected 
and show green light, while the red waves 
are lost from interference. We might have 
taken any other colours than these, but being 
three simple colours they are better adapted 
for illustration than the other four which are 
compounds of them. It appears that green 
and red have a particular relation the one to 
the other. They are termed complementary 
because the one is just the complement re- 
quired by the other to make white light. 
With the means at our command — a double- 
image prism— we could not only show both 


spots of colour at one time, but cause them 
to overlap os in Fig. 19, when we should 
have white in that part where they are 
superposed. Approximately we can do it by 
fastening a bright green and bright red wafer 
on a black card, with a space of two and a- 
half inches between them, looking at them 
through a stereoscope. The two images 
being made to overlay each other, a dingy 
white spot will be Been. Were the colours 
perfect the white would be perfect too. 

From plates of selenite, which may be 
cut to any thickness with a thin knife, we 
can with a little ingenuity construct Beveral 
pretty designs for illustrating our subject. 
If we cement a plate of it to a slip of glass 
and carefully grind out a concave cavity, 
using a marble with fine emery and water 
until the centre he reduced to the most ex- 
treme thinness ; when covered with Canada 
balsam and a thin piece of glass, and placed 
in the instrument, consequent upon its 
varied and regularly increasing thickness, it 
will show a series of rings of colour, the 
centre being violet, then all the other colours 
of the spectrum in their order. We can by 
a modification of this treatment produce a 
monogram like Fig. 20, showing the letters 
in red and green, changing to green and red 
as the analyzer is rotated. The most ready 
means to accomplish it are, first, to make the 
design in paper and attach it to the under 
side of - a slip of glass which has cemented 
on it a plate of selenite. By means of a 
graver the first letter must be cut out to a 
certain depth as regularly as possible, and 
then the other at a different depth. Other 
designs will suggest themselves, each illus- 
trating the laws of interference as regulated 
by the thickness of the plate through which 
the polarized ray passes, and by which one 
slice of it is retarded, such as stars with rays 
of different colours, a heart’s-ease, Gothic 
window, etc. 

In concluding our article we may profit- 
ably and briefly review the application of 
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polarized light to the discrimination of sub- 
stances whose differences of structure are so 
slight that even with the highest magnifying 
power our eyes fail to appreciate them. To 
those who possess an achromatic microscope, 
it opens up a wide field of beautiful research, 
and such will be pleased to know that for a 
few shillings they may now obtain or make 
for themselves a most efficient polarizing ap- 
paratus, that will do them no discredit, or 
detract one whit from the beauty of the ap- 
pearance which their, objects will present 
under a half-inch power. 

A piece of blackened glass laid upon the 
plane mirror will effectually polarize the 
light if it fall upon it at the proper angle 
— 56*45 ; or it may be effected by transmis- 
sion through a bundle of sixteen squares of 
thin microscopic glass, made aB before directed 
and fitted into a tube, to be attached to the 
plate which usually carries the diaphragm. 
As an analyzer an artificial Tourmaline is 
unexceptional. It should be attached with a 
little gum to the shade of the eye-piece, and 
will give a large field, is convenient for rota- 
tion, and exhibits the brightest tints that can 
be desired. It is equally applicable to the 
dissecting microscope. An abundance of ob- 
jects may be gleaned from the animal, vege- 
table, and mineral kingdoms, some of which 
will exhibit their colour with the selenite. 
These are doubly refracting. Others with- 
out the polarizer, they themselves filling the 
office by stopping one of the vibrations. Of 
this class are crystals of iodo-sulphato of 
quinine, etc. 

My hirsute brother, if you have ever laid 
a razor on your chin, then have you cut 
away at every stroke of the relentless blade, 
a thousand beautiful objects. Save the next 
portion, free them from soap by washing in 
water, then add a little ether to remove the 
grease $ after this a little turpentine to make 
them take the balsam readily, and they will 
repay you for your trouble when submitted 
to the polarized rays. 


You, my fair sister, in your botanical 
rambles, when searching for the graceful fern, 
will find their stems covered with scales, 
which being soaked in turpentine, and 
mounted in balsam, will be equally beautiful. 
Your laundry and store-room will furnish 
grains of sago, wheat, potato,' and arrow- 
root-starches ; and, alas ! your cocoa will be 
equally prolific, especially if it pass for diete- 
tic. We must not omit the starch of touB- 
le-mois, the most beautiful of all, whose form 
we figure (Fig. 21) as an illustration of the 
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whole. Each has particular and distinctive 
features, but in all will be seen the bands of 
colour, alternating with and displacing each 
other in their rotation, as the analyzer is 
turned round. Even a thin slice of your 
whalebone cut across the fibres, after being 
softened in boiling water, is no mean object 
when carefully mounted in balsam ; while a 
strip from the tube of your goose quill— if 
you still use that graceful instrument in 
penning your messages of mercy— will with 
similar treatment show the most beautiful 
tints. We are warned that we have already 
exceeded our limits, and must close our lists. 
We do this with the hope that we have 
elucidated our subject without prolixity, 
clearing away the difficulties which beset it, 
without a sacrifice of scientific truth, showing 
at the same time that in the higher branches 
of natural science there are materials which, 
if rightly arranged, may furnish the most 
delightful subjects for Receeative Science. 

Hull . Thomas Rowney. 
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SEA-WEEDS. 


Thebe are few things in Nature more 
beautiful or attractive to the mere casual 
observer, and more full of varied interest 
to the scientific inquirer, than a well fur- 
nished tidal pool on a rocky sea-shore. It 
contains a wonderful variety of animal life, 
for we may often, in the space of a few square 
feet, find numerous examples of all the four 
great sub-kingdoms — vertebrata, articulata, 
mollusca, radiata ; and if the creatures of the 
lower orders be, as is often the case, more 
attractive as regards the brilliance of their 
colour, and the exquisite symmetry of their 
forms, those of higher grade are doubly 
interesting by reason of their wonderful 
habits and instincts, and their complex 
organization. 

But it is the vegetable life of the pool 
that I wish to bring before the reader’s 
notice. Surely 

“Barth hath not anything to show more fair” 

than is that luxuriant blending of richest 
russet, tender green, and glowing crimson, 
with which the rock is everywhere fringed 
and carpeted. Some species, too, Bhow a 
beautiful iridescence, flashing back rainbow 
colours with every motion of tho water. 
This may be seen, to some extent, in the 
common Irish moss (Chondrus crispus) and 
in Nitophyllum laceratum , but is much 
more vivid in Cystoseira ericoides , a species 
unknown in the north, but tolerably common 
on the south coast of England. Dr. Harvey 
says : “When growing under water, it appears 
clothed with the richest tints of blue and 
green, more like those phosphorescent gleams 
that flash from the lower animals than any 
vegetable colours. As each twig waves to 
and fro in the water the hues vary, and 
sometimes when the light falls partially on 
a branch, some portions seem covered with 
sky-blue flowers, while others remain dark. 


All these beautiful tints perish when the 
plant is removed from the water.” Many of 
the red Alga lose their colour rapidly as 
decay commences. The beautiful mottled 
aspect which Plocamium coccineum so fre- 
quently assumes when washed up on the 
beach is due to this cause, and Gelidium 
cartilagincum , a foreign species, often pre- 
sents during decay “ the most splendid 
gradation of colour in a single specimen, 
from dull purplish pink (its original dye), 
through scarlet, orange, yellow, and verdi- 
gris green to white, to which colour all the 
red and green species may be bleached after 
long exposure.” Some of our native species 
(. Desmarestia , etc.) have the peculiar pro- 
perty, not only of rapidly decomposing and 
changing colour themselves when removed 
from sea-water, but of inducing a similar 
speedy putrefactive change in others, so that 
it is necessary for the collector to keep them 
separate, and, if possible, in salt-water, until 
they can be laid out and dried. 

The greatest variety of vegetation is 
generally to be found about half-tide level. 
Near high-water mark the Algro are, with 
some few exceptions, almost exclusively 
green, while further seaward the green 
species become scarce, giving place to the 
Laminaria) and such of the rod weeds as are 
capable of bearing a considerable degree of 
exposure to light. The sea is divided by 
naturalists into zones of depth as follows ■ 
First, the littoral zone, which includes tho 
whole expanse of rock or sand between tide 
marks; second, the laminarian zone, ex- 
tending from low-water mark to a depth of 
about twelve fathoms; third, the coralline 
zone, from twelve to thirty fethoms ; and 
lastly, the region of deep water. All these 
divisions are subject to much variety in 
extent of surface ; tho littoral zone especially 
being on some shores many miles in breadth, 
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while on very preoipitous, rocky coasts it 
may be marked only by the height of rise 
and fall of the tide on the face of the per- 
pendicular rock. Yet even in this case the 
characteristic vegetation of each zone will 
often be found strikingly developed, and 
forming distinct bands of varied colour. As 
a general rule, the green Algae may be said 
to frequent the upper half of the littoral 
zone, while the red species inhabit the 
laminarian and lower half of the littoral 
zone; the brown series being found, to a 
variable extent, in all situations. Some 
species are excessively exclusive in their 
choice of habitat, as, for instance. Miens 
canaliculatus , which is never found except 
near high-water mark, where on many 
coasts it occurs abundantly, forming a 
narrow belt upon rocks and stones. The 
brown Algre, though forming so large a 
proportion of the bulk of sea-weeds all the 
world over, are comparatively few as to 
number of species. They are, however, 
by far the most directly useful to man. We 
were at one time altogether dependent on 
them for the supply of soda, and are still 
so for iodine, a substance which is now 
almost a sine qua non both to the physician 
and the photographer. Neither should wo 
omit to notice the value of these weeds as 
a manure. So important is this application 
of them considered in the Channel Islands, 
that the gathering of the “ vraick ” crop is 
regulated by legal enactment. Sea- weeds 
are now but little used as an article of diet 
in this country, though the “ Irish moss ” is 
sold in the shops, mostly as a food for cattle, 
and a preparation of Porphyra laciniata , 
called “laver,” is still considered by some 
epicures as a great delicacy. 

We have stated that the red Algre are 
mostly denizqps of deep water, beyond ordi- 
nary low-tide mark ; but although they 
attain the greatest perfection in such situa- 
tions, many of the more robust species are 
common in rock pools, even as far as the 


extreme of high-water. These vary remark- 
ably in appearance, according to the place 
of growth; Chondrus crispust for instance, 
being, when well covered, of a deep purple 
colour, but when growing in shallow pools, 
exposed for hours together to a strong 
sunlight, ofton assuming a bright grass- 
green, its gradations between these two 
extremes being innumerable. Ceramium 
rubrum , in like manner, passes through 
almost all shades of colour from a deep 
vinous red to a yellowish green or dirty 
white tint, these last tints being generally 
observed in ill-developed plants near high- 
water mark. Tlie more delicate species of 
all these families must be sought for in the 
most obscure corners and crevices of deep 
pools near the verge of low-water, where 
they hide under the shade of larger weeds. 
So often, in the material as well as in the 
moral world, does 

“ True beauty dwell in deep retreats, 

Whose veil is unremoved,” 

except by loving and unwearied search. 

Not only arc sea- weeds beautiful on the 
sea-shore and when laid out on paper; 
among them may bo found some of the 
most beautiful of microscopical objects, 
while tbeir transparency and simple struc- 
ture admirably adapt them for the exhibition 
of many of the elementary processes of plant 
life. On this account they have always been 
favourite objects of investigation with the 
vegetable physiologist, and to this part of 
their history we may possibly, on somo 
future occasion, return. The marine Algae, 
however, contain, so far as we know, no 
examples of perfect unicellular plants, such 
as Protococcus , Chlorosph(Bra f etc., among 
the fresh-water species. The Oscillator*# 
are, probably, the lowest of marine species, 
and certainly not the least interesting. 
Their motions have been described, from 
fresh-water specimens, in a former number 
of Recbeatiyb Science, by Mr. Tuffen 
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West. Even in the movements of these 
minute organisms thero is a certain subli- 
mity; their motions are so steady and 
resolute, strangely contrasting with the 
vacillating, uncertain progress of the Diatom - 
acecs . We may ofton see a single filament, 
entangled and firmly entwined by two or 
three others, deliberately work itself free, 
and pursue steadily and unswervingly the 
path — always straight ahead — which one 
might fancy it had previously marked out 
for itself. This constant onward movement 
easily explains the speedy covering of large 
surfaces of ground by these minute organ- 
isms, and seen in actual progress under the 
microscope, it reminds one strongly that by 
steady effort only can wo accomplish great 
ends — 

“ How dull it is to pause, to make an end, 

To rust unburnished, not to sliine in use !” 

and that if with Ulysses wo would do 

“ Something ere the end, 

Some work of noble note,” 

we must also with him be 

“ Strong in will 
To strive and not to yield." 

George S. Brady. 


ASTRONOMICAL OBSERVATIONS 
FOR AUGUST, 1861 . 

The Sun is in Leo until the 23rd/ when he passes 
into Virgo. lie rises in London on the 1 st at 4h. 20m., 
on the 10th at 4h. 38m., on the 20th at 4h. 04m., anti 
on the 30th at Oh. 10m. ; setting on the 1st at 7h. 46m., 
on the 10th at 7h. 31m., on the 20th at 7h. 11m., and 
on the 80th at Oh. 00m. He is above the horizon 
in London on the 1st, 15h. 21m., and on the 31st, 
13h. 85m. 

He rises in Edinburgh on the 4th at 4h. 12ra., and 
on the 80th at 5h. 2m. ; setting on the 0th at 71i. 07m., 
and on the 80th at 6h. 55m. 

He rises at Dublin on the 2nd at 4h. 10m., and on 
the 18th at 4h. 45m. ; setting on tho 3rd at 7h. 40m., 
and on the 19th at 7h. 18m. 

The Sun is on the meridian on the 1st at 12h. 
0m. Is.; on the 10th at 12h. 4m. 14s., on the 81st at 
12h. 0m. 7s. 


The equation of timo is on the 1st, 6m. la., on the 
15th, 4m. 14s., and on tho 31st, 7s. subtractive. 

The Moon is new on the 6th at 12h. 54m. p.m. 

Full Moon on the 20th at llh. 51m. a.m. 

She is nearest to the earth on the 10th, and farthest 
removed on the 26th. 

Mercury is at tho beginning of the month in the 
constellation of Cancer, and in Leo at the end. He 
reaches his greatest western elongation on the morning 
of the 11th, when he is best situated for observation. 
He rises on the 4th at 3h. 14m. a.m., on the 14th at 
3h. 4m., and on tho 24th at 3b. 52m. a.m. ; setting on 
the 4th at Oh. 38m., on tho 14th at 6h. 88m., and on 
the 29th at 6h. 51m. p.m. Diameter on the 1st, 9s., 
anrl on the 25th, 5s. 

Venus is in Virgo. On tho 8th she is within 20m. 
of Saturn at Oh. a.m. ; on the 21st, 4m. east of 0 Vir- 
ginis at 8. 16m. p.m., and on the 26th, 5m. west of 
7j Virginia at Hi. 50m. p.m. On these occasions both 
objects arc visible in the same liold of tho telescope. 
She rises on the 4th at Oh. 88m., and on the 29th at 
7h. 56m. a.m.; setting on the 4th at 8h. 36m. p.m., 
and on the 29th at 71i. 44m. p.m. Diameter on the 
1st, lOjs., and on the 25th, ll£s. 

Mars is in Leo, and invisible, being in conjunction 
with the Sun on the 27tli. His diameter is only 8s. 

Jupiter is also in Leo, and invisible, being in con* 
junction with the Sun on tho 31st His diameter 
is 29s. 

Saturn is also in Leo ; setting on the 4th at 
8h. 47m. p.m., and on the 29th at 7h. 14m. p.m., and 
rising after the Sun. He is scarcely visible. 

Uranus is in Taurus, rising on the 4th at llh. 
51m. p.m., and on the 29th at 10b. 10m. p.m., setting 
on the 4th at 4h. 15m. p.m., and on the 20th at 
2h. 40m. p.m. 

Eclipses of Jupiter’s Satellites. — Owing to the 
nearness of the planet to the Sun, there are no ob- 
servable eclipses during the month. 

Occultations of Stars by the Moon. — No occulta- 
lions of stars larger than the 0th magnitude occur 
during the month. 

The variable star Algol reaches its least light in 
the evening on the 12th at llh. 33m., and again on the 
15th, at 8h. 22m. 

The variable star v Mira Coti arrives at its max- 
imum light on the 0th, when it rises at llh. 25m. p.m. 
The variations of this singular star are slow and 
irregular ; the period extending over eleven months, 
during which it is invisible to the naked eye for seven 
months. 

Meteors. — The August epoch is on 0th and 10th, 

Stars on the Meridian. — On the 2nd, a Ophiuchi 
souths at 8h. 42m. 52s. p.m. On the 4th, a Aquil© 
souths at 10b. 50m. 9s. p.m. On the 4th, Fomalhaut 
souths at lh. 59m. 38s. a.m. On the 8th, a Lyre 
souths at 9 h. 22m. 51s. p.m. On the 12th, 0 Lyr© 
souths at 9h. 19m. 48s. p.m. On the 14th, $ Aquil© 
souths at tfh. 88m. 18s. p.m. On the 14th, a Aquil© 
souths at 10b. 10m. 50s. p.m. On the 14th, Fomal- 
haut souths at lh. 20m. 14s. a.m. On the 16th, 0 
Aquil© souths at 10h. 7m. 27s. p.m. On the 19th, a 
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Capricomi souths at lOh. 17m. 27s. p.m. On the 
19th, a Aquilce souths at 9h. dim. 11s. p.m. On the 
20th, a Cygni souths at lOh. 39m. 47s. p.m. On the 
22nd, fi Aquarii souths at lOh. 19m. 21s. p.m. On 
the 28rd, c Pegasi souths at 1 lh. 28m. 30s. p.m. On 
the 29th, « Aquilse souths at 9h. 11m. 51s. p.m. On 
the 29th, Fomalhaut souths at 13h. 2lm. 15s. a.m. 
On the 81st, a Aquarii souths at llh. 16m. 17s. p.m. 

E. J. Lowe. 


METEOROLOGY OF AUGUST. 

FROM OBSERVATIONS AT HIGHFIELD HOUSE OBSERVATORY. 
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1848 

0-397 

29-304 

4-5 

0-82 

5-5 

528 

1849 

0-460 

29-371 

4-7 

0-87 

6-4 

525 

1850 

0-428 

29-342 

4-9 

0-88 

5-9 

527 

1851 

0-424 

29-485 

4-8 

0-81 

5-9 

527 

1852 

0-433 

29-208 

4-9 

0-80 

6-0 

522 

1858 

0-379 

29-495 

4-3 

0-79 

5-2 

530 

1854 

0-418 

29-434 

4-7 

0-82 

5-8 

527 

1855 

0*455 

29-354 

5-1 

0-85 

6-3 

525 

1856 

0*430 

29-288 

4*8 

0-76 

5-9 

520 

1857 

0*465 

29-378 

51 

0-80 

6-4 

527 

1858 

0*370 

29-429 

4J 

0-67 

51 

528 

1859 i 

0-489 

29-335 

4*0 

0-79 

61 

527 

lean 1 

0-355 

29119 

4-0 

0-78 

4-9 

528 

Mean 

0-420 

29-349 

4 7 

0.80 

5-8 

527 


The mean elastic force of vapour, *. e., the pressure 
of the barometer due to the water contained in the 
air, is for August of the last thirteen years 0-420 of 
an inch (or rather over four- tenths of an inch). 
Banging between 0*355 of an inch in 1800, and 0-465 
of an inch in 1807— a difference of 0-110 of an inch 
(or over a tenth of an inch). 

The mean pressure of dry air, or tho pressure 
due to the gases of the atmosphere at the height of 
174 feet above the mean sea-level is for August of the 
last thirteen years, 29-349 inches, ranging between 
29 , 119 inches in 1860, aud 29 495 inches in 1853— a 
difference of 0-376 of an inch. 

The mean weight of vapour in a cubic foot of air 
for August, during the past thirteen years, is 4-7 
grains, ranging between 4 grains in 1860, and 5*1 
grains in 1855 and 1857 — a difference of 11 grains. 

The mean degree of humidity (complete satura- 
tion being represented by 1*00) for August during 
the past thirteen years is 0-80°, ranging between 0-67° 
in 1858, and 0*88° in 1 850— a difference of 0*21 °. The 


mean whole amount of water in a vertical column of 
the atmosphere for August of the last thirteen years 
is 5-8 inches, ranging between 4*9 inches in 1860, and 
6*4 inches in 1849 and 1857 — a difference of 1*5 inches 
(or an inch and a-lialf). 

The mean weight of a cubic foot of air for August, 
during the past thirteen years, is 527 grains, ranging 
between 522 grains in 1852, and 530 grains in 1853 — 
a difference of 8 grains. 

E. J. Lowe. 

THE MICROSCOPIC OBSERVER. 
AUGUST. 

JR 

Rotatorta. — In a recent search for Limnias ccrato - 
phylli, we observed a more than ordinary abundance 
of rotatoria , not only of the commoner, but of the 
rarer species, the production of which we associated 
with the abundance of warm rains during the month 
of July. Many observers have complained of a diffi- 
culty in making a good take of wheel animalcules, and 
have expressed surprise at their utter disappearance 
from places where they were plentiful last year. Those 
in want of this class of objects have now, we believe, 
an unusually good opportunity before them, as Rota- 
toria abound, not only in new positions, but even in 
many old ones, which is a somewhat rare occurrence. 
It should be understood that as a rule the rarer species 
of animalcules are not usually found in the same pools 
during two successive years. This is especially the 
case with Rotatoria and Desmidim. In places where 
the search has never yet been rewarded, the search 
should be made again, and there is the greater proba- 
bility of success than in places which have previously 
proved productive. The simplest method of taking 
Rotatoria is to collect a quantity of the humbler kinds 
of vegetation, and fill the jar or phial with water from 
the same pool. Tufts of conferva*, taken from a shallow 
margin of a weedy creek or pond, will be most likely 
to furnish a supply of specimens. A few such gather- 
ings, when taken home, will afford a rich harvest of 
Rolygastrica , Desmidia ?, and Diatoms, in addition to 
Rotatoria , and at this season of the year the majority 
of them will bo in their most interesting states of de- 
velopment. When about to submit the gatherings to 
the microscope, first agitate the water in one of the 
vessels, and immediately remove the coarser parts of 
the vegetation, slightly rinsing them in the water while 
taking them out. Then quickly pour off the water 
through a fine muslin into another vessel. The strained 
water must he allowed to settle, when the animal por- 
tion of its contents will collect at the bottom along 
with the sediment. Use the dipping tube to remove a 
portion, and after holding the tube steady for a few, 
seconds, to allow the animals to collect at the lower 
part, transfer one drop to the live-box, and the result 
will probably be a various and most interesting col- 
lection, amongst which the Rotatoria will distinguish 
themselves by their lively actions in search of food, 
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and will by degrees get attached by means of their 
disks, or terminal joints, and will then set their wheels 
to work to indulge their voracious appetites. Another 
mode of capture is by means of a hue muslin net 
attached to a walking-stick or fishing-rod. This allows 
the smaller game to escape, but retains the largo 
rotifers. After a few sweeps of the deeper part of 
the pond, the net is to be reversed over a receiver of 
clear water, and the animalcules are then easily re- 
movable by a little careful manipulation. To obviate 
the necessity of carrying home a large bulk of water, 
the contents of the receiver may be passed through the 
net, and the animalcules collected in a small phial. 
The rare Floscularians must be sought from the large 
aquatic herbage, and there are no plants so promising 
as Ranunculus aquatalis and Myriophyllum spicatum. 
Though the floscules are large enough to be detected 
with the eye, the beginner will need to use a Cod- 
dington, or other pocket lens, and if a single floscule 
is discovered further search may he made with the 
greatest certainty of success. Hut it is not to be sup- 
posed that ponds are the only hunting-grounds. Pure 
water has the repute of furnishing them almost ex- 
clusively, but there will often be as good ft take made 
in the drainage of a farmyard as in any of the esta- 
blished meadow pools. Even the invalid, unable to 
stir from home, may make sure of specimens by re- 
moving a portion of the rotten leaves and gritty sedi- 
ment from a water-spout, especially if access can be 
had to the wooden V-shaped “ shoots” that are generally 
carried round the eaves of outhouses. In these there 
is always some amount of debris rich in rotatoria. 
Rotatoria vulgaris is the species most commonly dis- 
tributed, tho water collected in a flowerpot saucer will 
sometimes present it, and there is scarcely a water- 
cistern anywhere in which it may not be found. The 
same species is also found within the leaf-cells of 
Sphagnum , and among the brandies of Vaucheria, in 
which latter position it is often associated with Notom- 
mata W erncckii. Damp moss from bogs, the roots of 
the common navelwort, where growing in wet places, 
tufts of lemna in clear ditches, and the stems of 
homwort, water-ranunculus, and chara, will all furnish 
Specimens of various degrees of rarity and interest. 
Melicerta ringens , described at page 45, is a member of 
this great section of animalcules, and a closely-allied 
creature is the Limnia ccratophyllum , or hornwort 
water-nymph. Unlike the Melicerta, this lias its rota- 
tory organ divided into two leaves only, fringed with 
vibrating cilia. Tt is inclosed in a cylindrical case, 
which, at first, is white and transparent, but afterwards 
assumes a brownish hue. The matter composing the 
case is glutinous, and extraneous particles often form 
a coating upon its Braooth surface. Like others of 
the family, the Limnias can extend beyond the margin 
of its case, or shrink completely within it. "When 
very young two red eye specks ore discernible. The 
length of a full-grown specimen is one-twentietli of 
an inch, and that of the case one-half the size of the 
animalcule. Limnia annulatus sometimes studs the 
leaves of water-plants in such numbers as to clothe 
them with a russet-brown encrustation, and Conochilus 


volvox forms dense groups oil the under sides of 
aquatic leaves. Generally speaking, however, the 
rotatoria are solitary in their habits, and wherever 
Euglena are abundant, some of the species may gene- 
rally bo found. 

Crystallization.— One of the most beautiful dis- 
coveries of science is that which reveals the singular 
fact that when bodies pass from the liquid to the solid 
state, with a proper degree of slowness, they assume 
forms peculiar to themselves, which are often charac- 
terized by great elegance and beauty. These con- 
figurations are termed crystallizations , and each crys- 
talline substance is regarded as having an original 
form, called the primitive crystal ; a number of which, 
combining in various ways, frequently give rise to a 
rich assemblage of the most exquisite and symmetrical 
figures. Tho greater part of the solid bodies that 
compose the mineral crust of the globe are discovered 
in a crystallized state. This is true, for instance, of 
granite, which consists of crystals of quartz, feldspar, 
and mica ; and vast hilly ranges of clay-slate are like- 
wise constituted of a multitude of regular forms. The 
hoily before crystallization may exist in the fluid state, 
cither from combining with a liquid, or from the 
action of fire. Urine is an instance of the first con- 
dition. Hero the suit is thoroughly dissolved, so that 
a particle cannot possibly lie seen ; hut if the solution, 
is slowly evaporated, the salt again appears in the 
form of cubes. An example of the second mode of 
action is afforded in the case of sulphur, which, when 
melted and suffered to cool gradually, shoots out into 
crystals, which, if undisturbed, are soon blended into 
a compact mass. The original atoms are so incon- 
ceivably small, that not only do they escape the un- 
aided eye, but even when it is assisted by tho most 
powerful glasses they still elude its utmost range. 
Nevertheless, when, in the act of crystallization, par- 
ticle begins to unite with particle, the microscope is 
oi great utility, during the earlier stages of the pro- 
cess, and crystals of the richest configuration are then 
seen forming immediately under the eye, branching in 
every direction, with the most wonderful regularity 
and symmetry ; aud often bearing a striking resem- 
blance to the most beautiful and graceful foliage, or 
crowding together in glittering star-like clusters. It 
is only those substances which crystallize rapidly 
whose beautiful forming figures can be seen by the 
microscope, and in order to render them visible, the 
following process is employed: — The salts are first 
dissolved in water until the liquid is thoroughly satu- 
rated, and then, when it is desired to view the crystal- 
lization, a drop or two of the solution is spread over a 
clear strip of glass, which has been previously warmed. 
The watery film is then placed near the focus of the 
object-glass of the microscope, and if tho solar micro- 
scope is employed, a large image of the liquid on the 
glass is seen upon the screen. As soon as the fluid is 
sufficiently evaporated, the dissolved salt is beheld 
changing rapidly from the fluid to the solid state, and 
branching over the whole screen in crystals of tho 
most exquisite forms; a single crystal, in certain 
cases, often apparently shooting the length of si# or 
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eight feet in tho course of half a minute. Wien salt* 
petre is dissolved in water, and a few drops thinly 
spread over a glass slide, crystals are beheld shooting 
inward from the edges of the fluid, upon the appli- 
cation of a gentle heat. The crystals arc very trans- 
parent, and their primitive form is that of six-sided 
prisms. They appear under t he microscope in a crys- 
tallized film. If tho crystals form with great rapidity, 
long arrow-headed shafts are seen shooting swiftly 
along, and throwing out lateral spurs from one side. 
These lateral branches run parallel to each other, and 
from their sides secondary branches likewise emanate, 
spreading over the surface in lines of crystal network. 
If the process of crystallization advances with less 
freedom, the lateral branches are not formed ; but the 
main shoot appears arrow-headed, with jagged sides, 
the sides or teeth being the rudiments of the lateral 
spurs. In India, saltpetre forms upon the surface of 
the ground in silky tufts and slender prismatic crys- 
tals: especially when the abundant, rains of this 
tropical region are succeeded by hot weather. These 
delicate filaments are swept from the surface of the 
soil into large heaps, which are then leached like 
ashes, and the liquid thus obtained, after being suffered 
to settle, is evaporated, when the nitre remains in a 
crystallized form. In certain regions of India the 
lower part of the mud-walls of the houses becomes 
wet and black each morning during tho dry season, 
from February to May ; and portions of the mud 
crumble down into a fine powder. This dust is swept 
up every day, and contains about one-fifth of its weight 
of saltpetre. it is stated by the natives that the 
supply is abundant during those years when the pre- 
ceding monsoon-storms have been most Iicmvn, and 
the thunder and lightning that attend them umiMiall 
frequent. The earth from which the nitre has been 
extracted, in a year or two hi comes impregnated again, 
and the tendency of the soil to reproduce it. causes 
much trouble and annoyance to the occupants of 
houses. Bishop Ileber remarks “that the nitre can 
scarcely be prevented from encroaching, in a few 
years, on the walls and floors of all lower rooms, so as 
to render them unwholesome, and eventually unin- 
habitable.” To such an extent does it prevail nt Tir- 
hoot, that it may he brushed from off the. lime-walls of 
the houses, and other humid places, almost iu basket- 
fuls, every two or three days. 

Flowers of Benzoin. — This substance melts when 
subjected to a moderate heat, and sends forth a thick, 
white smoke, which condenses, upon the under side of 
the cover of the vessel containing the melted gum, in 
slender and delicate crystals of benzoic acid. These 
are beautifully white and transparent, and emit a 
fragrant odour. A drop of the solution of this acid 
exhibits very elegant crystallizations under tho micro- 
scope. Sharp crystals are first perceived forming at 
the edges, transparent, and without colour, winch soon 
push forward towards the centre of the drop, in the 
form of running vines and beautiful tufts of mimic 
foliago. All consist of similar minute crystals grace- 
fully clustered together ; but while one shoots along 
in airy tracery, another extends laterally, and spreads 


its glittering branches from side to side; and in 
different parts of the field of view other configura- 
tions start forth, and rich tuft-lHco figures ore seen 
in the central parts of the group. The largest tufts 
and vines appear dark to tho eye from the immense 
number of minute crystals which are there clustered 
together; hut amid these, under a subdued light, 
wreaths of exquisitely delicate foliage are seen, formed 
of the purest crystals, and gleaming like silver Bprays. 
Interspersed with the rest, crystallizations in the form 
of crosses occur, which remind the observer of the 
spiculffi of sponges and zoophytes. When tho acid 
is dissolved in alcohol, and the solution spread 
upon the glass, the crystallization proceeds with great 
swiftness, on account of the rapid evaporation of the 
spirit. At one moment the eye of the observer gazes 
upon nothing but a film of liquid, and at the next, on 
a sudden, nt a single flush, order springs forth, and 
the chaotic surface is profusely studded with all the 
exquisite and graceful combinations which have been 
detailed. 


jVif Jsfoteworthy’s Cforner. 

The Kiwi and tiif. Lapwing : Do they Stamp 
the Ground with tiieir Feet ? — In an account of 
the manners and habits of the kiwi ( Apteryx ), which 
appeared some time ago in Recreative Science, I 
happened to mention the lapwing or peewit, a bird 
j with which 1 have been familiar since childhood. In 
J\1 ay, 1MH, Mr. Selby, of Boulogne-snr-Mer, com- 
mented in a note with great urbanity on what he 
deems to bo my mistake respecting the presumed 
dumping of this bird lor the purpose, as supposed, of 
bringing the worms out of their holes, in order to 
seize them as they make their appearance. Jn June, 
18(11, Air. Joseph* ( ’lark, jun., notices Mr. Selby's de- 
tails relative to this stamping of the lapwing, con- 
fessing that he has never seen the lapwing thus en- 
gaged, hut assuring us that he has seen the blackbird 
after a slight shower, not indeed stamp upon the ground , 
but “ beat it with the hf.ak, and then watch for the 
disturbed worm with the head held on one side like 
that of a magpie peeping into a marrow-hone,” re- 
peating the process “ if the worm did not presently 
appear.” If I remember rightly, I think I stated that 
the habit of stamping for worm-disturbing was attri- 
buted to the kiwi, but that I could not observe any 
definite indications of this process upon the rathe* 
large mound of earth (containing worms) with which 
this strong-legged bird was regularly supplied, and 
which was so lightly piled up, and so “ pulverulent " as 
to have made it manifest how the bird had been 
engaged during the night. Footprints of the bird, 
indeed, there were many, hut all orderly and not in- 
terblended in confusion, as would have resulted from 
stamping. At the same time we do not deny that the 
kiwi may stamp for worms or grubs in its native feet* 



EECEEATIVE SCIENCE. 


175 


nesses. To turn from the kiwi to the lapwing— -not 
a thick and heavy-legged bird like the kiwi, but a 
lightly-tripping bird with slender delicate tarsi, and 
toes in accordance therewith : Now a shower natu- 
rally calls forth the worms, but it tends to sodden the 
ground, and render it anything but shaky or vibra- 
tory, such a soil is not the campus putris of Virgil. 
The unsound, shaky, vibratory plain, described in the 
well-known line, “ Quadrupeduute putrem sonitu qua- 
tet ungula campum ." The rain would have soddened 
it. Can such soddened ground he made to tremble by 
the stamping of the slender-logged lapwing ? The 
rain, as we have said, calls forth the worms ; the bird 
is all- expectancy and agitation, and trips rapidly 
round and about, restless, irregular in its paces, and 
eager for its prey. Such an action may, if it so please 
an observer, be called stamping ; we admit it to be 
trampling, but stamping resolutely and trampling irre- 
gularly and agitatedly, are two different things. Wo 
have pften seen lapwings kept in gardens, but never 
yet saw them stamp , “more .Iotinsonh.” We have 
seen hundreds and hundreds on the wild moorlands, I 
in morasRes, in ploughed fields, and along the lonely * 
embouchure of rivers, hut never have detected any 
stamping action, though we have seen them foraging 
for food. ‘Will the general structure and muscular 
development of the thighs and haunches give this 
stamping power? Let the limb of a peewit ho dis- 
sected, the weight, solidity, and direction of the 
muscles considered, let them ho compared with the 
enormous pectoral muscles, and the wiry texture of 
those covering immediately the bones of the humerus . 
and the forearm, and we shall at once see where tin* | 
great force lies. (In some species the wings are 
armed with a long, sharp, hard, horny spur, used in 
combat with terrible efl Vet.) The peewit i:* a bird of 
great powers of flight; on the ground it trips lightly, 
and runs along most gracefully, but for its stamping, 
all wo can say is, that wc never saw it perform such 
a feat. If Mr. Selby bus seen the bird thus /airly 
engaged (that is, in stamping , not hurriedly trampling 
about), ho is more fortunate than we have been, ami 
we shall ho constrained, if he assert the fact from his 
own knowledge, to give credence to it. But we have 
indicated with what case an error may arise. Mr. 
Clark’s account of the proceedings of the blackbird 
do not appear to us to hear upon the subject. That 
the blackbird may peg the ground with his bill, as he 
does the shells of the unfortunate snails (dislodging 
even the Helix pomatia), we are not inclined to deny, 
though we never saw the bird thus engaged, save 
when he had half extricated a writhing worm, and 
then it was to get his bill deeper into the worm-hole. 
—Excuse an addendum about the hedgehog and the toad. 
That the hedgehog sucks the milk from cows is a vulgar 
error, arising from the animal being sometimes seen 
creeping about the reposing beasts, either for the sake 
of warmth and shelter, or for that of the various in- 
sects which the cows disturb by their pressure on the 
ground, or attract about them. It is structurally im- 
possible for the hedgehog to drain the udder of the 
oow. With respect to the poisonous nature of the 


toad, there is a shadow of truth in the popular belief. 
From the glands about the head, and from the pores 
of the skin generally, there exudes an acrid secretion. 
We have seen this secretion act as a rubefacient on 
the delicate hands of children, and our own have been 
slightly irritated after handling a toud for some time. 
On one occasion, a beautiful and spirited spaniel, of 
the Blenheim breed, in our possession, seized upon a 
huge toad, which it dislodged from under a bush in 
the garden. The dog almost instantly dropped the 
creature, and violently shook its ‘head, evidently in 
considerable pain, while the foam and frothy saliva 
issued in great abundance from its mouth, the nose 
swelled up, and every action of the dog showed how 
severely it suffered. We sponged its mouth freely, for 
which it expressed ils gratitude, as a dog can do, hut 
nearly three hours elapsed before the mouth was all 
right again. J do not think it would rashly seize upon 
a toad after such a lesion of experience. — W. 0. L. 
M.UiTIN. 

Bjiit.ntcian Antiquities.' — During the past three 
months considerable progress 1ms been made in ex- 
oring the ruins of the ancient cities of Plianiciu. 
In January, 1801, Dr. Gaillardot commenced at Saida, 
and M. Ernest Renan at Sour, and the operations at 
these places are now complete, with the exception of 
the excavation of the great necropolis at the former 
place. Domains of the Crusaders were found at both 
places, hut none above ground of the Phoenicians. 
Gigantic blocks of granite, marking the limits of the 
ancient port of Sidon, still remain ; also on the plain 
to the east of the site of the old city, a subter- 
ranean Sidon has been discovered. Here in 1855 
the sarcophagus of Eschmatmzar, in the cavern of 
Apollo, was found. This is the only great inscribed 
Phoenician sarcophagus hitherto discovered. Portions 
of another have been found in the same place hv M. 
llenan. Also in the rock eaves of Sidon, some of 
which are anterior to the time of Alexander, sarco- 
phagi of various forms, some of terra cotta, orna- 
mented with garlands, have been discovered. Other 
remains of different epochs have been examined, and 
portions have been brought to Paris. Some of the 
sculptures, etc., resemble those of Egypt; others those 
of Nineveh and Persepolis. Amongst the objects found 
in the caverns and brought home are many articles of 
dress and common use, Phoenician coins, and a leaden 
sarcophagus of good workmanship. 

Can Serpents Poison each Other? — M. Guyon, 
a corresponding member of the Academy of Sciences, 
read at its meeting on July 1st a paper upon the ques- 
tion, “Is the Poison of Serpents Poison to Them- 
selves?” In 1834 he had directed his attention to 
this subject, and then adopted the opinion of M. 
l’Abbe Fontana, who had previously stated that the 
venom of vipers was not mortal to vipers. M. Guyon 
resumed his researches in 1850, and has continued 
them to the present time. He has ascertained by 
experiments that the venom of vipers introduced by 
inoculation into other vipers does not cause death. 
When vipers bite other vipers or themselves, they 
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leave, not festering, but common wounds. The same 
is the case with serpents, whether they belong to the 
same or to different species. Those travellers who 
have related anything to the contrary, have either been 
mistaken, or have exaggerated, or told myths. It is 
now an established fact that the venom of vipers is 
not venom to themselves. This is the reason why 
venomous reptiles are so numerous in some parts of 
the globe, as they are not naturally prolific. They 
cannot poison each other. 

Theory of Lustre.— D ove, of Berlin, states that 
“ in every case where a surface appears lustrous, there 
is always a transparent or translucent reflecting stratum 
of minor intensity, through which we see another 
body. It is, therefore, externally reflected light, in 
combination with internally reflected or dispersed 
light, whose combined action produces the idea of 
lustre/’ Thus by combining in the stereoscope two 
projections of a pyramid, one drawn in black lines on 
a white ground, the other in white lines on a black 
ground, Dove found that the pyramid appealed lus- 
trous, as though made of graphite (to Professor ltood 
it recalls rather the idea of highly-polished glass). 
Dove found also that a yellow and blue surface, when 
combined in the stereoscope, and viewed through a 
plate of violet glass, produced in the act of combina- 
tion the idea of polished metal. This view of the 
nature of lustre led Professor Rood to endeavour to 
produce, by the stereoscopic combination of suitably- 
coloured substances, the individual lustre and appear- 
ance of gold, copper, brass, etc., and thereby afford 
the means of examining separately the components 
which may produce the appearances peculiar to each. 
Tinfoil and yellow paper gave the resemblance of 
gold leaf ; tinfoil and orange-tinted paper gave copper 
lustre, etc. ; and so on, with a variety of other com- 
binations. Sir David Brewster opposes Dove’s theory, 
and attributes the lustre not to one mass of light 
passing through another, but to the effort of the eyes 
to combine stereoscopic pictures. # Professor Rood 
states that his own experiments confirm Dove’s theory, 
and considers that a sufficient objection to Brewster’s 
theory exists in the fact that we daily perceive lustre 
plainly with one eye alone. 

The Earthquake at Mendoza, South America 
(on the 20th of March last). — Further particulars 
of this sad event, by which it is said about 10,000 
persons perished, were communicated recently by Mr. 
C. Murray to the Geological Society. Altogether, 
there were eighty-five shocks in ten days. The land- 
wave appears to have come from the south-east. 
Slight shocks were felt near Buenos Ayres ; none in 
Chile, but showers of ashes fell in the Upsallala Pass 
of the Cordilleras, which was completely obstructed 
by broken rocks and opened chasms. The pendulums 
moving north and south in the watchmakers' shops 
in Buenos Ayres (823 leagues from Mendoza) were 
accelerated; those moving east and west were not 
affeoted. 

Meteorological Charts.— Newspaper meteoro- 
logical reports present no picture to the reader's mind. 


Students are, therefore, compelled, with much labour 
and skill, to mark upon maps, in a notation intelligible 
to themselves, the generalizations obtained. To aid 
them, Mr. Francis Galton, secretary to the Royal 
Geographical Society, with the help of Mr. William 
Spottiswoode, the Queen’s printer, has designed, and 
had cast, types for printing a map which simply 
incorporates the newspaper data of the day. A spe- 
cimen, printed by way of experiment, appears in the 
Philosophical Magazine. 

Memoranda. — The astronomers of Germany will 
meet for conference at Dresden on the 20th and 21st 
of this present August. The principal subject for 
consideration will bo the distribution of observations 

of the stars. The British Association Meeting of 

1801 will take place at Manchester on the 4th of Sep- 
tember, under the presidency of William Fairbairn, 

Esq., LL.D., F.R.S., etc. M. Niepce de St. Victor 

has been performing experiments to test the truth of 
the assertion that light will magnetize steel, aiicl he 
concludes that light lias no power to induce either 

electricity or magnetism. Tn the last issue of the 

“ Quarterly Journal of Microscopical Science,” Dr. 
Hicks discusses the diamorphosis of Lynghya , Schizo • 
gonium, and Prasiola, and their connection with the 
so-called Palmellacea:. One of the conclusions of 
the learned writer is that numerous forms of micro- 
scopic vegetation classed as distinct are but different 
states of development of one and the same species. 
The relations established in this case are that the 
linear stage is Lynghya , the early stage of collateral 
segmentation is Schizogonium , the adult stage Prasiola, 
and the gonidial growth has been classed under Pa/- 
mellaceai. M. Bellicour recently received a con- 

signment of wild silkworms from Japan, and was sur- 
prised to find that they would subsist on oak-leaves. 
The cocoons produced were very fine, but the quality 
of the silk not equal to that of the established species. 

Micrometers have been constructed by the aid 

of photography by Mr. Clarence Morfitt, of New York. 
He has thus succeeded in reducing a scale of ten 
inches, divided into tenth parts of an inch to the 
length of half an inch, divided into two hundredth 
parts of an inch. This method of reduction pro- 
mises to be the most simple and economical hitherto 

devised. M. Seguin recently informed the Fx-ench 

Academy of Sciences that he lmd once more inclosed 
sumo frogs, lizards, and snakes in blocks of plaster, 
and buried them in his garden at Fontenay. The day, 
hour, and place ore indicated in a note which the 
Academy will keep sealed in its archives till the mem- 
bers shall think proper to order the blocks to be ex- 
humed. Balloon telegraphy is likely to be largely 

used in America, should the unhappy contentions 
which now agitate that country acquire the features of 
a regular war. Mr. Allan, of Rhode Island, has been 
appointed aeronautical engineer to the United States 

Government. M. Bonelli, of Milan, has patented 

a method of telegraphy by which messages oan be 
sent and printed at sixpence each. It is, we under* 
stand, to be carried out immediately between Liverpool 
and Manchester. 
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Fig. J.—* Apex of r Fi\m<l of Hie Wine-ralrn. showing the peculiar forms of Ihe leaflets. 


THE WINE-PALM. 

We last year drew attention to a species of | for we believe a poor half-starved plant was, 
palm — one of the cocoa-nut family — which some years ago, forced into producing an 
was flowering, for the first time in Europe, abortive attempt to flower. Our readers 
in the large tropical conservatory of the must not suppose that because we bring this 
Royal Botanic Garden at Kew. # This mag- tree prominently before them, and speak of 
nificent structure gives advantages for the it with something approaching to enthusiasm, 
cultivation of these princes of the vegetable that the flowers are very showy, and of some 
world which no other garden possesses ; and bright and gorgeous colour j on the contrary, 
another palm is now producing flowers there, the inflorescence of this wine-palm is far 

which was never seen in bloom before in this inferior in this respect to a bed of scarlet 

country ; at least, never in such perfection, geraniums, and probably not one person in 
* See Rf.crrattvf. Science, vol. i. p. (>9. twenty out of the thousands who daily throng 
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this garden ever see the flowers of this palm, 
half-hidden as they are in a mass of tropical 
foliage of the same colour as themselves. 
No ; we Bpeak of it for two reasons : first, on 
account of its rarity, and to record what must 
be looked upon as a triumph of horticultural 
skill ; and, secondly, because of the interest 
attached to the tree in its native country. 

This magnificent specimen of what is 
called the Wine, or Toddy Palm ( Caryota 
urena ), is planted in the middle of the large 
palm-house, and the leaves have more than 
once pushed their way through the glass at 
the very apex of the roof. It has a clear, 
smooth stem, slightly marked at intervals with 
horizontal lines — these are the scars left by 
the fallen leaves— it is as straight as a mast, 
and bare of foliage to the height of about 
thirty-five feet. The upper part of the stem 
Jbears a noble crown of leaves, the points of 
the young leaves being nearly seventy feet 
from the ground. The leaves, or fronds, are 
about eighteen feet in length, and the tree has 
fourteen of them. They are twice divided 
(bi-pinnate), and the ultimate divisions are of 
a wedge-shaped form with jagged edges ; the 
sketch (Fig. 1) will give some idea of their 
peculiar shape. 

The inflorescence of this tree, like that of 
all other palms, is at first inclosed in, and 
protected by a huge sheath, called a spathe. 
These spathes are produced from the axils of 
the upper leaves ; when fully developed they 
are some four or five feet in length, and have 
the appearance of a great club. They even- 
tually burst open on the lower side, and a 
pendant mass of long flexible shoots (techni- 
cally called the spadix) make their appearance. 
These are of a light green colour, as well as 
the minute flowers with which they are thickly 
studded. The flowers are unisexual, that is 
those that afterwards bear the fruit, do not 
produce any stamens ; and, by one of those 
beautiful arrangements with which the atten- 
tive observer of Nature is constantly meeting, 
we find that the staminiferous flowers are de- 


veloped towards the extremity of the shoots, 
while the pistiliferous blossoms are found 
only near the base, where they are certain of 
a sufficient supply of nourishment, and where, 
if the shoots be lashed about by the wind, 
the young fruits are less liable to injury. 

One great peculiarity about this palm is, 
that it begins to produce its masses of flowers 
towards the apex of the tree, and each suc- 
ceeding flower-shoot grows in the axil of a 
leaf a little lower down the stem. Tho effort 
to produce such an immense quantity of 
flowers seems to exhaust the tree, and as they 
arc formed lower and Btill lower down, the 
tree dies downwards too. The mission of the 
tree is fulfilled, and it eventually dies of pure 
exhaustion. We may therefore look upon 
this noble specimen as being doomed to de- 
struction, but it will no doubt take several 
years before the energy of Buch a tree is con- 
quered. Fortunately there are several young 
plants ready to take its place when it even- 
tually succumbs to its inevitable fate. Fig. 2 
gives a sketch of a very young Caryota, pro- 
bably not more than a year old ; it is always 
interesting to watch the scries of transfor- 
mations in form which a young seedling plant 
goes through before reaching its normal adult 
state. 

This wine-palm is a native of the East 
Indies, and from its many useful qualities it 
is often seen there in the neighbourhood of 
villages, as well as forming whole forests near 
the base of mountain ranges. With regard 
to its uses we cannot do better than quote the 
words of Roxburgh, who is one of the best 
authorities on East Indian plants. He says — 
“ This tree is highly valuable to the natives 
of the countries where it grows in plenty ; it 
yields them, during the hot season, an im- 
mense quantity of toddy or palm-wine. I 
have been informed that the best trees will 
supply at the rate of nearly a hundred pints in 
the four-and-twenty hours. The pith, or fari- 
naceous part of the trunk of old trees is sajd 
to be equal to the best sago ; tfye natives 
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Fig, A young Seedling 'Wine- Tulin, probably about ft year old. 


make it into bread, and boil it into thick uses to which the products of this tree are ap- 
gruel ; I have reason to believe this substance plied in its native land. Dr. Seemann, in Iris 
to be highly nutritious ; I have eaten the “ Popular History of Palms” — a work full of 
gruel, and think it fully as palatable as that information, conveyed in a most entertaining 
obtained from the Malay countries.” The way, and which will be found deeply interest- 
only information I can give as to the way in ing to every young student of Nature — fur- 
which the toddy is procured— for plants are nislics us with the following facts. A large 
too rare and valuable for us to try the ex- quantity of jaggery, or palm-sugar, is made 
periment in this country, and no traveller from the sap of this Caryota. There is an 
seems to have described the process — is what entire caste in Ceylon called Jaggeraros, from 
Loudon tells us. He says — u When the tree teing employed in its preparation. Sugar- 
has come to maturity, there comes out a bud candy is obtained by boiling down the toddy 
from the top ; this bud the natives cut off, till it becomes of the consistency of syrup, 
and prepare by putting salt, pepper, lemons, which is then left to evaporate in the sun- 
garlick, leaves, etc., over it. They daily cut shine. The “ Kittul fibre ” of commerce is 
off a thin slice from the end, and the liquor furnished by the foliage of this palm ; it is 
drops into a vessel which they set to catch it.” made into fishing-lines and bow-strings, and 
We have not yet finished the list of the ropes made from it are sufficiently strong 
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to be used in confining newly-captured ele- 
phants. 

Loudon informs us that this palm was 
first introduced into English gardens about 
seventy-five years ago. The name Caryota 
was given by the Greeks to a variety of date- 
palm, from which they obtained an intoxi- 
cating drink. The specific name, urcns , refers 
to the acrid quality of the outer covering of 
the fruit, which consequently is not edible. 


There is another species of Caryota much 
more frequently seen in the hothouses of this 
country, and which is often confounded with 
the one we have been speaking of— this is 
C. soboli/era , a much dwarfer palm, seldom 
making much stem, but throwing out nu- 
merous shoots from just above the surface of 
the soil. This species flowers very frequently. 

C. W. Crockeb. 

Royal Botanic Gardens , Kew. 


A LONDON NATURALIST'S HOLIDAY. 


“ Accidental participation in natural history excursions 

Every one who has read the “ Glaucus ” of i 
the Rev. Mr. Kingsley, or the writings of 
Messrs. Gosse and Lewes (and who has 
not P), well know that in order to obtain a 
more intimate acquaintance with the forms 
of animal life therein described, than can 
possibly be furnished by their own aquaria, 
however well stocked, it is necessary to re- 
sort to Ilfracombe, or Tenby, or Torquay, or 
Jersey, as the case may be, where in each | 
or all one is sure to find a supply of objects 
of the highest interest. It is the aim of the j 
present paper to endeavour to show those 
naturalists who reside in London, and have 
not the time or opportunity to spare for 
these extended journeys, how much may be 
done near home by a very small expenditure 
of time and money, after the scheme to be 
faithfully recorded in the following pages. 
We will ask the reader to accompany us, 
one day in September last, by the 7.50 a.m. 
train from Fenchurch Street to Southend, 
and although we decline to state whether 
we took a return ticket by the humble 
though cushionless second-class carriage, at 
the very low rate of two shillings, or recklessly 
tendered our three shillings and sixpence 


lins converted many an idler into a man of science." 

.Edward Formcs. 

for the more aristocratic first-class ; in either 
case the sum exacted cannot be deemed other- 
wise than moderate in the extreme for a 
transit of eighty -three miles. 

On read ling our destination soon after 
ten o’clock, and having successfully fought 
our way through the “ swarm of Hies," whose 
drivers appear to consider it a duty to hold 
every pedestrian in the light of a personal 
enemy, we are met by a kind friend and 
zealous naturalist, who has prepared an 
ample store of collecting bottles, hand and 
tow nets, dipping tubes, etc., while, with 
provident forethought, he has already en- 
gaged for our service the handsome cutter 
“ Rachel,” of some six tons burthen, with its 
intelligent crew of two, experienced South - 
enders. The tide is nearly at lowest ebb, 
therefore rendering the near approach of 
the boat to the land impossible ; so walking 
along the dreary wooden pier, more than a 
mile in length, we gain the beach by a flight 
of steps, some six hundred yards from the 
extreme end. Here we begin to have the 
first intimation of the marine riches of the 
place j the pools left by the retiring tide are 
fringed with Laomedea , Sertularia, Antenm • 



recreative science. 


181 


lariat Eadendrium , and many other zoophytes 
(the Corallines of old Ellis), whose polypi- 
doms bear an abundant crop of parasitical 
Diatomacece principally Grammaiophora , and 
Licmophora, readily distinguishable by the 
brown hue they impart to the zoophyte 
growths. While hunting in this locality 
for the somewhat rarer Cellularia eiliata, 
and (7. avicularia (to bo found only at the 
furthest range of low-water mark), let us be 
careful not to stray too far from the pier, or 
we shall soon be called to account by the 
ever-watchful water bailiff, who will tell us 
that we are trespassing, and perchance de- 
stroying by our footsteps his cherished oyster 
spawn. 

After a single glance at the innumerable 
crabs, shrimps, sand- stars, cross-fishes, gobies, 
blennies, actinia;, echini, etc., etc., which 
give life and animation to the pools, we only 
pause to pocket a few periwinkles, to act as 
scavengers in the aquaria at home, fill a 
small bottle or two with zoophyte tufts for 
after examination, and one especial bottle — 
half-filled with proof spirit — with the same, 
with a view of mounting as microscopic 
objects the polyps arrested in their career 
by the action of the spirit, before they have 
time to withdraw into tlie recesses of their 
cells. At the extremity of the pier wc gain 
the boat, and are soon bowling along with 
a steady south- west breeze, at a rate of five or 
six knots an hour, in a direction midway be- 
tween the Skoeburyness sandbank and the 
Nore Light. Apart from the interest excited 
by our favourite pursuit, the situation is 
not devoid of charms ; a warm day in autumn, 
not too much sun, a light breeze, a good boat 
under us, Southend rapidly sinking in the 
distance, an occasional puff of white smoke, 
and the subsequent report telling of long- 
range practice by Whitworth or Armstrong 
at Shoeburyness, tug steamers convoying 
heavily freighted Australian or American 
liners to their respective- docks, the Noro 
Light-ship on the starboard bow, Sheerness 


and the coast of Sheppy on the right bank 
of the river, and one of Her Majesty's gun- 
boats (name unknown) fussing about* and 
burning Her Majesty's coals at a great rate. 
Leaving the boatmen to rig out the trawl, 
one of tli© party is ranging the bottles and 
other receptacles ready for use ; another is 
filling the pails and basins with clean water j 
a third would willingly affix the muslin tow- 
nct to ike line, but unfortunately the line 
lias been left on shore by accident ; no 
matter, one of the colour halliards is pressed 
into the service, and does duty admirably ; 
the tow-net is then thrown astern to collect 
medusa)- and other floating treasures. While 
the rest are thus busily engaged, one of our 
number was silently but attentively fishing 
over the gunwale of the boat with a small 
hand-net. He broke the silence with “Quick, 
the handbasin!” and a lovely Cydippe ( C . 
2 >omiformis) was secured as first-fruits of the 
day's success. Alcinoe , Beroe, Cyancea , and 
other small Medusa, were quickly caught 
and committed to the Bafe keeping of the 
same basin, whose white material served to 
reflect the shadows thrown down, when the 
sun’s rays were intercepted by the exquisitely 
transparent and frequently otherwise invi- 
sible Ciliograde acalephs. 

Medusa, be they large or small, are easily 
detected as they float past, and as readily 
secured ; but to capture a Beroe, when the 
boat is moving rapidly through the water, 
requires a combination of experienced eye- 
sight and tact. The substance of which the 
body is composed is so attenuated and dia- 
phanous, that the only indication of its pre- 
sence is a faint brownish-colourod spot sur- 
rounded by a halo of flickering light caused 
by the action of the locomotive cilia, while 
the delicacy of the beautiful little creature 
is so extreme, that unless care be exercised 
it is apt to be destroyed by the pressure of 
the current against the bottom of the net. 
For the last quarter of an hour the trawl 
has been thrown overboard, and now all 
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Lands are anxiously waiting the first haul, 
and ore speculating on the probabilities of 
success or failure. Herein much necessarily 
depends on chance, since if the net has been 
dragging a shifting sand, the result will be 
“ nil $” whereas if the river-bed be stones 
and Bhells, our prospects are bright and 
promising. As preliminary steps an old 
sail is spread out ou the deck to receive the 
gathering, and the boat’s way cheeked by 
shifting the jibsail. As the trawl rises 
slowly to the side, it is sufficiently evident 
that there is no lack of quantity of marine 
life, whatever the quality may prove to be, 
since when the contents of the net are 
emptied out on the sail, they present the 
appearance of a large mass of plunging, 
struggling, crawling existence, interspersed 
with shells, stones, and sea-weed. Even to 
enumerate the various forms of animal life 
now spread before us, would occupy more 
space than we can spare. Besides oysters 
and shrimps, a few small soles and plaice 
(one of the latter, however, weighing between 
two and three pounds, and therefore put on 
one side till supper-time), we find in the 
greatest profusion crabs of many kinds, the 
Hermit-crab (Cancer pagurus) predominating, 
the common edible crab (Ca trims manias), 
the more interesting velvet swimming-crab 
(Portunus puber), and two or three dwarf 
swimming-crabs (P. pusillus) with their 
delicately -fringed paddles ; very many of the 
sea-spiders (as the family of the Pycnogonida 
are often called), Phoxichilus spinosus , and 
Pallene brcviroslrh, common sand-stars 
(Ophiura ieziurata), and the cross-fish 
(Uraster rubens), the especial object of 
hatred to the fishermen from its destructive 
propensities to the young oysters, and hence 
christened by Professor Porbes, “ a sub- 
marine Dando,” in numbers ; but brittle 
stars (Ophiocoma rosnla) only few and far 
between. Attached to the boulder stones 
Actinice in plenty, but chiefly confined to A. 
crassicornis , several specimens of cuttle-fish 


( Sepia officinalis), and squids (Loligo vul- 
garis), large Medusa, Doris tuberculata % 
Foils coronata , Flustra innumerable, and one 
splendid sea-mouse (Aphrodita aculeata), 
nearly four inches in length. The above list, 
although very imperfect, may serve to convey 
some idea of the success attending our first 
haul ; but to these must be added a large store 
of interesting objects requiring the test-tube 
and Coddington band-lens for their detec- 
tion, and only to be fully known and appre- 
ciated by the aid of the microscope on our 
return home. Having secured our captives, 
the first care w as to make selection of such 
as should prove most portable and most 
likely to survive the journey to town. With 
this view the fishes and oysters were collected 
by the boatmen to be thrown back into the 
water to grow bigger, or to be eaten here- 
after as their size might warrant ; the crabs, 
spiders, cross and star fishes, medusa) and 
large anemones were returned to their native 
element, a few only of the very smallest of 
each being reserved for the tanks at home. 
While depositing these iu their appropriate 
bottles, a small squid some inch and a half 
in length was included ; naturally indignant 
at the confinement, he ejected a large quantity 
of his pigment, sufficient to blacken the whole 
water, but by emptying the vessel and re- 
filling several times with clear water, he 
became again visible, and exhibited his side 
fins in beautiful action. 

But let us leave the picking and sorting 
for a few minutes, and see what the muslin 
tow-net has done for us. Lifting this care- 
fully from the water, we find the net dis- 
coloured by a brown scum of a peculiar 
glutinous character, indicating the presence 
of Diatomacece ; accordingly, on a close in- 
spection by help of a Coddington of short 
focus, we detect JRhizosolenia stylifbrmis in 
abundance, and another species, which a 
later examination with the microscope proved 
to be curved at the extremities like a bird’s 
claw, perhaps the B. calcar avis of Schultze, 
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Atophiprora alata, and, to our greater satis- 
faction, a large supply of one of the most 
remarkable genera of the group, Bacillara 
paradoxa. It would be difficult indeed for 
the naturalist, who sees for the first time 
the rapid and eccentric movements of this 
wondorful diatom, seemingly directed and 
controlled by a sense almost akin to volition, 
to accept without hesitation the proposition 
that it belongs to the vegetable and not to 
the animal kingdom. The alternate and 
apparently rhythmical elongation and closing 
up of the staves of which it is composed 
(whence the name of Vibrio paxillifcr, given 
by its first discoverer, Otto Ericdriek Muel- 
ler) must be witnessed to be understood, since 
all drawings — not excepting the faithful 
delineations given by Ehrenberg in his great 
work “Die Infusionsthierchen als vollkom- 
mene Organismen ” — utterly fail to convey 
a true impression of this remarkable phe- 
nomenon. Mueller thus quaintly describes 
what he terms this “ Auimalculum, vel con- 
geries animalculorum mirabilis — “ Dcmum 
nocte 6 and 7 Octobrem, 1781, aspectu fiii 
flavescentis, sesc in longura producentis ct 
in breve contralientis, ae ex his paxillis | 
composite obfltupefaetus, novo-que plueno- \ 
meno gavisus, ejusdem variis evolutionibus \ 
incubui Paxilli oculo nudo inconspicui cute 
pellucida membranaque intcstinali flaves- 
cente, punctisque binis aut tribus sparsia eon- 
starc videntur.” The bottom of the net was 
covered with a layer of the smaller Medusa, 
Heroes , and Cydippcs, while every here and 
there the muslin was spotted with minute 
gelatinous specks, each marked by a distinct 
black dot or dots, which, when the net was 
inverted in a basin of clear water, we found 
to be the young of the crab, the Zoea pelagica 
of the earlier naturalists, first restored to its 
proper place in the kingdom of animate na- 
ture by Thompson, in 1835 (“ Phil. Trans.,*’ 
vol. exxv. p. 350). 

The annexed sketches (copied with per- 
mission from Professor Bymer Jones’s “ Ge- 
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neral Outline of the Organization of the 
Animal Kingdom/' and verified by compari- 
son with numerous examples obtained by 
this day’s fishing) will afford to those of our 
readers who take interest in developmental 
anatomy an accurate idea of the successive 
changes undergone by the crab from the 
freely swimming infant, its dorsal surface 
prolonged upwards as a horn, a similar, 
though smaller, horn projecting downwards 
from the head, a tail longer than the body, 
unprovided with false feet, and the last two 
pairs of feet ciliated for swimming. In its 
next or inegalopoid stage (so named from 
the disproportionate size of the eyes), ana- 
logous to that of pupa in the class Insec ta , 
the horns have disappeared, the eyes become 
pedunculated, and the tail flattened and 
furnished with false feet, called Bub-abdomi- 
nal fins by Thompson ; while in the third 
stage the tail is permanently folded and 
fixed under the thorax, and the adult condi- 
tion foreshadowed. 

But now the shifting tide and failing 
wind warn us that it is time to think of 
returning ; so, after an interval of ten mi- 
nutes devoted to luncheon, with appetites 
sharpened by the fresh air, the boat s head 
is laid for Sheerness, on the first tack home- 
wards. The four next hours were well spent 
in a repetition of tho same manoeuvres 
already described, occasional casting and ex- 
amination of the trawl, but preference given 
to the employment of the oyster-dredge, as 
being the more manageable of tho two, and 
frequent visits to the tow-net, until, owing 
to the continued slackening of the wind, this 
last had to be laid aside, from being found to 
deaden the boat’s way too much. 

The flood-tide brought us several new 
objects ; amongst these a large crop of Noc- 
tiluca tniliaris , a chief cause of the phospho- 
rescent scintillations so frequently witnessed 
in the sea off the southern coast of Britain, 
and in all warm latitudes. 

A jar of water, containing a full supply 


of these minute Protozoa , Was conveyed 
home in safety, in the hope of being able to 
recognize the process of “ self-division” de- 
scribed by Mr. Brightwell in the “ Micro- 
scopical Journal” for 1857, as first seen 
during the autumn of the preceding year by 
Lieutenant-Colonel Baddeley, but the result 
of very many careful observations was not 
fortunate to this end ; possibly the time of 
year was unfavourable, since the self-multi- 
plication of Actinophrys (a genus in near 
allinity wiWvNoctilwa) proceeds with greatest 
energy during tho spring season. 

In successive skimmings of the surface of 
the water we found, in addition to the Dia- 
toms mentioned, Biddulphia Bailey ii in 
quantities, many of the frustules of the 
largest size, and sometimes, though but 
rarely, filled with endochrome. Eucampia 
was not unfrequent, often disposed in whorls 
of six or even eight turns, overlapping each 
other as we find in Meridian circulare ; be- 
sides E. zodiac its, another species was met 
with, in which the height of each segment 
exceeded the breadth threefold. The con- 
stant occurrence of these and many others 
of the commoner species of the Diatomaceac, 
floating freely on the top of the stream, 
opens up the interesting question of their 
first production, whether in all cases from 
the Algce composing the submarine Flora at 
the bottom, and thence dissevered by the 
action of the winds and waves, or whether 
the act of reproduction goes on in their de- 
tached condition. Professor W. Smith is 
silent on this head, but the balance of pro- 
bability is in favour of the first supposition. 

But it is time to bring the " Voyage ef 
the Eachel ” to a close j our desire has been 
less to afford a complete catalogue of the 
numerous objects examined, than to show 
how large a field of observation lies within 
easy reach of the Londoner. To those not 
acquainted with the locality, the mention of 
the banks of the river might induce the 
belief that the Fauna and Flora axe those 6f 
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a fluviatile district, bat suck is not tbe case, 
they are essentially marine, and at one period 
of our visit, when the tide was at the lowest, 
a sample of the water was preserved for the 
purpose of comparison with a similar portion 
brought from mid-channel or the G-erman 
Ocean, but Casella’s salt-water test-glass 
indicated no appreciable difference in the 
density of each. 

Before gaining the shore, we boarded one 
of the shrimping-boats from the neighbouring 
village of Leigh (whose inhabitants obtain a 
livelihood by supplying the markets of Lon- 
don and Gravesend with this favourite escu- 
lent amongst the lower classes, maintaining 
for the purpose a fleet of more than two 
hundred boats), and witnessed the operation 
of separating the shrimps from the crabs, 
star-fishes, shells, etc., brought up by the 
trawl, and their immediate consignment to 
a large cauldron of water kept boiling on the 
deck. The sight of the large amount of 
refuse shells and the like, so entirely value- 
less to the fishermen, but so rich iu objects 
of interest to the naturalist, suggests to the 
economist a ready moans of pursuing his 


studies by entering himself as a passenger 
on board one of these boats for an hour or 
two, while the minimum of expense incurred 
may bo estimated by stating that, on the 
occasion of a similar visit to an oyster- 
dredger at the mouth of the river Orwell, we 
found that the present of a shilling and two 
or three cigars was held by the fishermen to 
be ample recompense. 

In completing the record of the results of 
the day’s excursion, it may suffice to say that 
the Squid only lived for a few hours, the 
Aphrodite but little longer, the Beroes and 
Cydippes, having been transferred to a tank 
in the aquarian-house of the gardens of the 
Zoological Society, flourished for a week or 
ten days. Some dozen specimens of A. eras - 
sicornis (six or eight of which attached to a 
fragment of the thigh-bone of a large rumi- 
nant) remained all the winter in another 
tank in the same gardens, and were only re- 
moved to make way for new occupants, while 
very many of the “ smaller deer” still hold a 
place in our own collection, and serve to 
remind us of a pleasant, and happily not 
ill-spent day. J. Newton Tomkins. 


GEOLOGICAL KAMBLES— MONTG OMEllYSHIBE. 
— g — 


As the season has now arrived when we may 1 
hopefully recommence our geological ram- : 
bles, I believe I shall be doing good and j 
acceptable service to the readers of this 
periodical if I retrace my devious steps for 
their benefit, and shall also bo precisely in 
accordance with the purpose of Kkcbeative 
Science. I have become acquainted of lato 
years with the wants and wishes of many 
young and middle-aged students of natural 
science, with reference to brief and easily - 
manageable excursions from our great cities 
and towns, and especially for the study of 
geology in the field, the hill, the quarry, and 


the mine. There are hundreds of such stu- 
dents who can only obtain a week or two 
weeks’ holiday at one time, and who find it 
essential to economize both time and money. 
I propose, therefore, in the present and some 
succeeding papers, to Bketch such geological 
excursions, narrate such incidents, point out 
such localities of geological interest, and de- 
scribe such fossils, as may be interesting to 
those who only read and do not travel, but 
especially serviceable to those who intend to 
follow my footsteps. By thus acting as their 
forerunner, I may save them much local 
inquiry, many mistakes, and much loss of 
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time and temper. They may profit by my 
experience and gain by my losses, and may, 
in a few lines, obtain the condensed informa- 
tion which perhaps has cost me days, and 
miles, and coin, but feebly represented by 
six or a dozen lines of print. 

It is a great point to set out well, to start 
with what you want, and with nothing that 
you do not want. I may commence with a 
few hints on equipment, which, though ap- 
parently trivial, will be found important 
enough in the issue. First, then, I will sup- 
pose my readers are only able to journey 
singly ; if two or three of like minds and like 
means can form a party, it will be far the 
better plan for enjoyment. But they must 
be w’ell-assorted persons ; by no means let 
your companion or companions be ungeolo- 
gical, and, least of all, opposed to geology 
and to fossil collecting. I have gone with 
those wdio have been indifferent to the study, 
and nothing can be more trying. 1 once 
took an old friend with me for a few T days, 
who declared he should like to learn, but 
who turned restive the second day, declined 
to carry the bag a furlong, and got so knocked 
up by accompanying me in all sorts of diffi- 
cult places, that lie lias looked ask unco upon 
me ever since. Another time I took a French 
gentleman with me, from Oxford to St oil- 
field — a long, weary w'alk, it is true; and, 
having purchased many fossils, I asked his 
help in carrying them in turn and return. I 
shall not soon forget his broken English and 
almost broken back, as he groaned under a 
mile or two of the stone-bearing bag-— 1 44 Oh, 
dis bag ; he is ver’ heavy, ver’ heavy ; I tink 
I w 7 ill not have him, my dear friend, any more. 
Oh, oh, I am ill, ver’ sick, w ith this bog of 
yours; I will throw him away.” I declined 
to take the bag at that minute, w hen down 
he dashed the bag on the road, looking at it 
with concentrated disgust and hatred. 

If you can secure one agreeable geologi- 
cal companion, a good walker, a good talker, 
and a man with a soul in his eye and an eye 


in his soul to look with hearty appreciation 
upon natural beauties, and to find not only 
44 sermons in stones,” but also songs in stones 
and history in hills, and queries in quarries, 
and food for the mind where food for the 
body is indifferent, or indigestible as a petri- 
faction ; then take that man, and be thank- 
ful for him. He may be useful to you, as 
well as agreeable. Geological rambles do 
not always turn out perfect enjoyment. Not 
only are there disappointments and mistakes, 
but sometimes also mishaps which a lonely 
wanderer can hardly deal with. Last month 
a friend told me of one which befell him, 
and is very likely to befall others. He had 
visited a coal-pit, found a few r ferns on the 
shale at the pit’s mouth, and was carrying 
them away, having a large piece of coal shale 
under one arm, when out ran tho owner of 
the pit from a shed, and, hastening up to 
him, collared him menacingly, and exclaimed, 
“ Ah, you rascal ! I’ve caught you this time. 
A pretty lot of my coals you have stolen, one 
time and another ; and now I’ll have you up 
and put in jail, as sure as you’ve a head ou 
your shoulders.” It was only with great 
difficulty and much earnest remonstrance 
that my friend got free at last, himself much 
excited and annoyed. A companion in this 
dilemma would have been very acceptable. 
It may be as w ell, too, that I should notice 
that fossil collectors do not always behave 
well, and often leave bad reputations behind 
them. I heard recently of one who came 
from Shrewsbury, w'ent to Trellach Quarries, 
of which I shall speak presently, employed a 
workman there three hours in breaking out 
fossils, and then gave him sixpence! Of 
course, such meanness tells badly for the 
next comer. Moreover, apart from mean- 
ness and paltry conduct (which, by the by, 
is sure to find fame to the discredit of the 
party concerned), there are collectors who, 
though not mean, are mischievous. There 
are places w here the walls, being built of 
loose stones from shallow pits, are the best 
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repositories of fossils, and certain mis* pointed end will work as a pick, and pene- 
chievous, or rather, inconsiderate, ramblers trate into shale and clay, while the hammer 
pull down the top stones, and break them up end will deliver a heavy, shattering blow, 
for fossils. It is as well to note that there is Any good tool-maker would fashion such an 
a farmer at Cefu Coch, near Llangollen (in one, and lighten it by slightly curving in- 
the Bala limestone district), North Wales, wards some portions of the length. It is 
who is vengefully awaiting the next mural important that it should be of the best 
marauder who goes that way hammer in metal and well case-hardened. If of two or 
hand. The farmer has been heard to declare three pounds weight it will be all the more 
that “ hanging is too good for 'un,” and ho useful. I think Knight and Co., of Foster 
only wishes he may “ catch another of they Lane, Cheapside, keep geological hammers 
hammering rascals; he don’t care who he be, always in stock, but I should prefer having 
he’ll sarve him out so as he won’t never 
hammer no more at his wall.” I mention 
this by way of warning, because I shall 
speak of the fossils to be found there, and 
ought to hint the reception that will be 
found there also for the next trespasser. 

There ought to be two stout friends with 
the geologist who makes the attempt, 
and those friends provided with two 
stout sticks. 

A w T ord or two as to the personal equip- ! one made under my own directions. I in- 
ment of the rambler may be useful. 1 should j tend to have a long handle inserted in my 
take, as I have lately done, a capacious J own hammer, so as to use it as a walking- 
angler’s basket to hold the smaller fossils j stick, by which means the weight is taken 
and rock specimens. As it is made to lit to I off from the arm w hen continually swinging 
the back, it is more easily carried than a j the implement from tlio end of the handle in 
knapsack, and I have found that when slung walking. I fancy this simple arrangement 
across the back with a good strap, it is more would render a heavy hammer portable with 
manageable than anything else I can employ, a stout glove, w ithout fatigue. Add to this 
Another good thing is a tough, but pliable, a couple of well-tempered masons’ chisels ; 
leather wallet of large size, with an inside order your tailor to make you a loose coat of 
division, or pocket or two. Either or both tough material, with as many pockets as he 
of these are better than carpet bags, which can devise, and in one or two of these carry 
severely try the arms when heavily loaded writing-paper, string, and pencil for labels on 
and carried ten or more miles. It would be | the spot. In another pocket have a small 
no slight service if the Geological Society j magnifying lens and a strong pocket-knife, 
would offer a prize for the best fossil-bearing I In another let there be a good map of the 
bag or basket. Something particularly con- j country travelled over, strongly mounted on 
venient might be devised by some ingenious canvas, and folded. You can take the maps 
and practical collector. of the Geological Survey, if you please j they 

Of hammers, several figures have been are undeniably the best, and their only dis* 
given by different geologists. The one which advantage is, that the large scale renders it 
I should recommend as most generally con- necessary to take a large quantity of map? 
venient is of the subjoined shape. The ping. If you traverse only a limited district, 
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by all means take the Geological Survey’s 
maps and sections, coloured geologically. 
They are sold by Stanford, mapseller, at 
Charing Cross, and are divided into sectional 
portions, which may be separately obtained. 
I always have on my table tlic plain maps of 
the Survey for the part I propose to visit, as 
these are very low priced, and can be coloured 
by one’s self at leisure. To colour one portion 
from personal observation of the district is a 
profitable exercise, and, if erroneously per- 
formed, the loss is only that of a trifle. Of 
North Wales, on the whole, the most con- 
venient map I know is that of J. and A. 
Walker, London and Liverpool, March, 1824. 
The routes are distinct, the names all very 
legible, and the parts I have travelled over 
accurately laid down. An engineer lately 
examined my copy, and pronounced the map 
to be an excellent one with reference to re- 
mote districts known to him. It lias also the 
distance marked in miles along the leading 
roads. I should not hesitate to use it for 
any part of North AVales. There is an older 
and much larger map of North Wales, in 
nine sheets, by John Evans, Esq., of Llwyn- 
y-Groes, which I have consulted, but the 
scale is too extended for convenience of 
travel, however useful it may be in the 
library. 

I hope to secure the favour and attention 
of my readers to somo geological rambles 
over the most interesting districts of North 
and South Wales, and, for the convenience 
of those who may desire to follow me, I shall 
break up the whole into short and manage- 
able excursions, such as the busiest and the 
least-favoured of fortune’s sons may accom- 
plish. I am anxious that young and even 
older men, who have hitherto thought geolo- 
gical excursions out of their reach, shall find 
that five or six days and as many pounds 
may be pleasurably and profitably spent in 
this way. For their sake, I shall proceed in 
this present paper to show what may be done 
by an excursion train from London, and, of 


course, more conveniently still from Bir- 
mingham, or any of the adjacent towns, at a 
very small cost, provided the plan be well 
laid beforehand, and the places of interest be 
precisely known. 

Taking the Great Western Eailway ex- 
cursion train from London, I have recently 
been over the ground I am about to de- 
scribe, obtained (in two visits) the fossils 
about to be named, and met with the little 
incidents which I may perhaps bo permitted 
to notice in passing. 

On arriving at Oswestry, I took train to 
Llanymynach, on the borders of Shropshire 
and Montgomeryshire. On a previous visit 
I had walked the distance, and was now 
thunkful for the railway, slow and unpunc- 
tual as it was. Six inns, or public-houses, 
await the visitor to this village, and he can 
take up his abode at any one, from that of 
Mr. Lloyd (who has built himself a private 
house, to which his wife prefers the old inn) 
to that of the Cross Keys, or the little pub- 
lic house, known as the Dolphin. This is a 
beautiful station for a day or two, and a 
quiet resting-place for a night or two also, 
unless the visitor have the ill-luck which 
attended me this last time, viz., of having his 
quiet quarters suddenly over-run by a dozen 
working men from Manchester, who also 
make use of excursion trains, and give loose 
to tongues and feet at the same time. I had 
admired the extensive prospect from Llany- 
mynach Hill for the third time in the even- 
ing of a clear day, and returned to mine inn 
with peaceful thoughts and grateful heart, 
when lo ! six or eight Manchester foremen 
or operatives had taken possession of the 
little room, and were in the height of talka- 
tive freedom. Now, no man has more delight 
in seeing working men relax themselves ra- 
tionally than the writer, but when it comes 
to songs half the night, and personal rough- 
noss all the day, what may De relaxation to 
the one party is sad annoyance to the other. 
In the next room to mine, and but thinly 
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divided from it, were three honest operatives, 
one of whom had a baching cough, the other 
a thunderous snore, and the third a musical 
voice, that is, as he thought. The poor fel- 
low with the cough I pitied ; the sleepy fellow 
with the sonorous snore I envied, since I 
slept not a wink ; but the happy fellow with 
the musical voice, though my near nocturnal 
neighbour, I could not love as myself. While 
he sang into the small hours I only wished 
him under a bale of Manchester cotton, in- 
stead of upon a bolster, and I longed for 
nothing more than a handful of the same 
cotton to Btuff into his mouth or into my 
ears. I regret to say that many of these 
Manchester and Liverpool excursionists do 
not leave a pleasing reputation behind them. 
My landlord at Meiford showed me a letter 
from one of your Liverpool excursionists, in 
which he entered into the minutest orderings 
of beds for four, “cotton sheets preferred,” 
etc., etc., and, sad to say, only two of the 
four came, stayed only half the promised 
time, and left tlic landlord so displeased that 
he almost declined to receive me, for what 
reason I could not conjecture, until I replied 
in the negative to his inquiry whether I 
came from Liverpool or Manchester. Would 
that these particular gentlemen were a little 
less particular about cotton sheets, and more 
so about courteous demeanour. I fancy geo- 
logy would benefit them, for I am sure that 
in moBt cases “ cmollit mores, nec sinitesse 
foros.” 

I may observe of LI any my n ad i Hill that 
it commands a very extensive prospect over 
the adjacent country, embracing the far-seen 
Breidden Hills and the rivers Fyrnwy and 
Tanat, winding far along and around in 
various glistening reaches and in sweeping 
horseshoe curves, both beautiful and liberal 
tributaries of the Severn, which may be 
espied remotely rolling on. 

On the east, you have an extensive view 
over the plains towards Shrewsbury, and on 
the other side the rugged county of Mont- 


gomery. In front are the Ferwyn Mountains 
in the distant horizon. Immediately beneath 
you, on the west side of the hill, runs the 
rampart made by OfFa, King of Mercia, to 
divide his country from Wales. It is called, 
in Welsh, Clawdd .Off'll; in English, OfFa’s 
Dyke. Though now difficult to trace, it 
commenced at the ltiver Wye, towards Bris- 
tol, and passed along the counties of Here- 
ford, Radnor, part of Salop, and Denbigh, 
and ended at Trenddyn, in Flintshire. It 
was simply a mud wall, yet it formed the 
line of separation between the two countries 
till about the period of the conquest. I be- 
lieve I traced it running up this hill, near 
two or three cottages. Parallel with two 
other dykes, across this hill, runs a rampart 
of loose stones, with a deep foss, which fol- 
lows the brow of the hill, and encompasses it 
for about onc-half of its extent. This was 
probably raised by the Romans, who wrought 
a mine or two here, to protect their ores from 
plunder by the Britons. Some copper is still 
mined here. The huge masses of mountain- 
limestone hero display their true external 
characters, and justify the distinctive of 
“ mountain.” They are largely quarried for 
lime, but appear to be nearly destitute of the 
usual fossils. 

The prospect alone from this hill, if en- 
joyed under the beams of a morning and 
evening sun, when the rivers flash and glow, 
and the hills unfold their shifting hues, and 
the wild birds carol overhead; this prospect 
alone, I say, would repay the journey from 
London, and it may be obtained with ease 
and quietude, provided always the cotton- 
opolists are away or at home. 

From Llanymynach to Welshpool the 
train conveyed rae and a Cornish miner, who 
had addressed me by reason of the free- 
masonry of the hammer. He at once guessed 
rae to be “ a mineral man,” and begged per- 
mission to accompany me for the day. I 
inquired if ho was a good walker, which lie 
affirmed he was, whereupon I acceded to his 
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request. Knowing Cornwall well myself, we 
soon got upon mines, and lodes, and cross- 
courses, and “elvau,” and “ canisters,” and 
the other technicalities of Cornish mining. 
He took wonderfully to me during such talk, 
but I evidently fell in his esteem when I 
began, at Welshpool, to hunt for fossils. 

Why,” exclaimed he, “ there’s not a bit of 
metal in any one of them ; you couldn’t get 
an ounce of copper out of a ton of them.” 
Of this remark I acknowledged the truth, 
yet still persevered in hammering. It was 
manifest that he now thought me a fool, for 
he soon took his leave with an ill-concealed 
contempt. 

I was looking all around for the il Trilo- 
bite Dingle,” mentioned by Murchison as 
being at Welshpool. Nowhere could J find 
the slightest indication of it. The chief 
quarry, the Standard Quarry, was evidently 
of trap, a lightish green trap, and similar to 
that of the Breiddcn Hille. I was about to 
quit the town in disgust, when I met a 
clergyman walking down the main street. 
In intellectual difficult ies of a topographical 
order, I always take “ the benefit of clergy,’ 1 
since they are generally able to help a natu- 
ralist in distress, and sympathetic with him 
in his hobbies. As to the lower laity in rural 
places, you had better keep your object and 
your hammer concealed. To make them 
understand your views and aid them is 
utterly hopeless. That a man should come 
one or two hundred miles to pick up stones, 
they never will believe, and that he conceals 
some ulterior and questionable object under 
such a pretenco is their invariable opinion. 
They would rather believe him a rogue than 
a fool, and a methodical knave than a mad- 
man. If in any extremity you are obliged 
to bear the imputation of one character or 
the other, I recommend that of the fool or 
the madman; the latter is the preferable 
one, since it secures you elbow-room and 
solitude. No rustic cares to trouble himself 
about a madman with a heavy hammer in 


his hand, and the more you haunt solitary 
placos, and pick out fossils, and wrap them 
up in paper, the more closely the character 
fits you, and the more perfect your immunity. 
The only nuisance that can attend you is, 
that the landlord or waiter at your inn will 
perhaps secretly empty your pockets and 
bag of the fossils, and throw them away, to 
prevent you doing harm to yourself or 
others. Therefore, a lock to your bag is of 
advantage. 

The courteous clergyman whom I ad- 
dressed at once comprehended me, and prof- 
fered to accompany me to the only spot 
likely to answer to my inquiry. Without 
him I could not have found it, for it is no 
quarry, but simply a little dell in a coppice, 
through w hich a rill trickles and wears down 
the red shale standing edgeways on each side 
of it. This shalo is presumed to represent 
the Oaradoc beds (commonly sandstone), It 
is remarkable that it should be very near a 
great mass of trap, or light green stone, 
which has intruded upw r ards from the insides 
of the Lower Silurian beds; and still more 
remarkable that this shale should be the 
sepulchre of innumerable trilobites, which 
lie thick and threefold in it. Then a vast 
basaltic or trappean dyke, with its fiery 
deadness, stands next neighbour to a mass 
of mud, which must once have teemed with 
crustacean life most prolifically. The trilo- 
bites are apparently all of one species, the 
Trinucleus concentricus (formerly named 
T. Caractaci by Murchison). I could not 
extract one perfect specimen, but I ob- 
tained twenty imperfect portions. Any one 
going to this spot should have a pickaxe, and 
a large box to carry the pieces of Bbale flatly, 
and these should afterwards be dried in an 
oven. Some of my specimens crumbled to 
pieces under exposure, while the few I dried 
in an oven are now by my side. The annexed 
sketch will represent the head of this Trinu- 
cleus sufficiently for recognition. Fig. 1 
shows the head with its concentrically-dotted 
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fringe. Eig 2 shows this fringe separately, 
as it is often found upon the shale, the head 



Fi«. 1. 


not being so frequently present. The circu- 
lar dottings of this fringe have probably 
given rise, to the name concentricus. 



Fit*. 2. 


After an hour’s research, I repaired, by 

invitation, to the Itev. Mr. P *s lodgings, 

and spent a very pleasant hour in conversa- 
tion with*him. He showed me trilobites 
from Middleton, near Chirbury, which place 
is to be reached from Shrewsbury, and I 
fancy would repay a visit. 

A visit to the exterior of Powis Castle, 
and a walk through its fine park, especially 
the upper ridges, would of itself reward the 
visitor to Welshpool. There are not many 
more picturesque views than the one which 
enchants the climber up the hill in front of 
the castle, when he turns away from the 
castle-gates and looks back on the noble 
Breidden Mountains. The principal entrance 
to the castle is a gateway between two mas- 
sive round towers, the ascent to which is by 
a very long flight of steps, over two great 
terraces. By walking half round the castle 


on the footpath, yon get a tolerable acquaint- 
ance with its imposing towers, flanked with 
semicircular bastions, and its dead red walls. 
The interior, I was informed, is not very 
remarkable, and restorations have so far re- 
placed the ancient inside and outside, that 
the view of the grand front affords nearly all 
of the truly antique now remaining. I have 
transferred some fine ferns (a species of 
Trichomanes) from the castellated walls to 
very much humbler walls in London, and 
I am hopeful that they will survive their 
change of place and descent in life. 

I returned to Llanymynach by the rail- 
way, which approaches the Breiddens, and 
affords an excellent view of the vast rock 
with Podney’s Pillar on its summit, which 
form one extreme of these hills, and of Moel- 
y-Golfa, which forms the other terminal hill. 
You may speculate, as you rush past, on the 
eruptive force which elevated these vaBt 
bosses of igneous rocks from below, and, if 
you climb them, you may look at a mine of 
sulphate of barytes, which is there worked to 
a profit, and will yield some specimens of the 
! mineral. 1 have a fine large crystal, obtained 
from this mine. The best view is from Moel- 
y-Golfa, and this might be approached by 
railway to within a mile or two of its base. 

Next morning, away for a walk of nine or 
ten railes, to Meiford. I followed that fine 
river, the Fyrnwy (pronounced Yerniew), 
which winds along with ample volume in wet 
seasons, and makes up half the interest and 
the beauty of the scenery. What would 
such districts be without such rivers P Three 
miles on the road is Llansantffraid, a pretty 
hamlet. Soon we cross a tumbling, turbid, 
brawling mill-stream, called the Cair River. 
This comes down from the hills about Llan- 
fechan, and would, I imagine, be worth 
tracing upwards in summer. From this 
stream to Meiford, six or seven miles, I 
believe, I scrutinized every heap of stones 
by the sides of the road. I Boon found I was 
amongst the Caradoc sandstones of Murchi- 
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son’s Siluria, winch might be expected to 
yield the characteristic fossils. Almost all 
these stones come from a quarry about three 
miles further on, in the noble hill of Alt-y- 
Maen. There we find an admirable display 
of this part of the silurian series of beds. 
The hill rises up sheer from the roadside, 
and, where the quarry has been opened on 
its side, we see its stony composition. The 
annexed section across the country will suf- 
ficiently display for the whole district the 
position and relation of the several beds. 


The fossils I obtained by an hour's hard 
hammering in the Alt-y-Maen quarry were — 
Ortkis exp ansa, a very characteristic shell of 
the Caradoc sandstone, or Bala beds, several 
specimens of a small common Corltris which 
prevails throughout this stone, _ and one or 
two imperfect specimens of a spiral univalve, 
like the Murchisonia of the mountain lime- 
stone. In returning, while breaking at a 
heap of roadside stones, I found a good 
pygidium (tail-half) of ft rather large trilo- 
bitc, probably an Asaphis ; but I found no 



FobbUs. — T rilobites Undulations of Caradoc Sandstone, 

and Encrinites. 


( Fossils in Quarry.) 


The strata in this range belong to the 
age of what Murchison lias classed as the 
Lower Ludlow, and below them the Lower 
Silurian, of which one important fossil iferous 
rock is named the Caradoc sandstone, from 
its composing the hill called Caer Caradoc. 
This is found in the quarried side of Alt-y- 
Maen, where it is associated with immense 
shale or slaty beds, apparently standing on 
edge, and presenting their fiat faces to the 
road at this place. The same shales form 
the upper ridges of the beautiful park around 
Powis Castle. The whole series is repeated 
in the troughs at and around Meiford, be- 
tween the valleys of the Severn and the 
Fymwy, those troughs being bounded by 
ridges of the inferior Caradoc sandstone. 
The age of these strata may be then particu- 
larly defined as that of the Lower Ludlow 
rocks for one portion, and that of the Cara- 
doc, or Bala beds, for another. The Upper 
Ludlow series is wanting throughout the 
greater part of this range, and the prevailing 
rocks exhibit the incoherent character of the 
Lower Ludlow and Wenlock shales. 


trilobites in the quarry. Afterwards, ascend- 
ing the hill named Alt-y-Anker, at Meiford, 
I looked over the shales for fossils, but found 
nothing, although I see this locality attached 
, to the trilobites in the illustrations of Sedg- 
| wick and McCoy’s work, and the name of 
Meiford attached to a beautiful encrinite 
I (Glijpiocrinits). I could not, however, find 
either fossils or fossil-finders a$ Meiford. 
Although I tried my landlord by various 
questions during an hour’s chat, I could get 
no kind of geological information out of him ; 
and he had never seen anything of geologists, 
except on one occasion, when a man crossed 
into his fields, and broke up a big Btone, and 
wrapped up the pieces in newspaper, and 
pocketed them. 

Meiford is beautifully situated in a vale 
on the Fyrnwy river. From an old wooden 
bridge the prospect is charming, and if a 
hermit once lived here, as it is thought the 
etymology of Meiford implies, he chose a 
peaceful and pleasing spot for his hermitage. 
Some think it is the Mediolanum of the 
Eomans. The church stands in a cemetery 
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of nine acres, dedicated to St. xyssilis, an 
old prince of Powys, and a supporter of the 
rites of British churches against the innova- 
tions of Austin, the monk. In the church I 
found a part of a very ancient tombstone, 
but not a soul could inform me about it. In 
the churchyard, the old and young of the 
village were, on the Saturday evening, de- 
corating sundry graves with laurel and other 
evergreens, in preparation for the following 
day, Easter Sunday. Probably this custom 
descends from ancient days, and intimates a 
hope of the resurrection. It had a touching 
effect upon me, a metropolitan wanderer in 
this river-washed vale. 

On the Sunday I was anxious to hear a 
sermon, but was told that at the church 
would be in Welsh, and that in the chapel 
also ; but the latter the better sermon. To 
the chapel I repaired, and doubt not that the 
sermon was very eloquent. The preacher 
often looked at me, and perhaps addressed 
to me a word in season. Unluckily, it was 
lpst upon me, but not, I hope, upon an 
elderl}/ man who stood upon the top stair, 
De ay the pulpit, and grasped the brass candle- 
&Jiqki|^ith one hand, while with the other he 


The old man's countenance was my only 
sermon ; there he stood on top stair, and on 
tip-toe, with approximating ear, a spectacle 
and an example to old and young, mutely 
exhorting us all below to take heed and listen 
while our ears were able to take in easily the 
precious sounds. 

I returned to Llanymynach with a basket 
of characteristic fossils, and then proceeded 
to the mountain limestone quarries in the 
neighbourhood of Porthy-waen, stopping at 
the station at Llynchyss, and over the coal- 
measures and interstratified sandstones of 
Sweeney Hill, and finally back to Oswestry. 

I believe I have some interesting geologi- 
cal notes to give upon the above and other 
adjacent districts, but these must be deferred 
to another opportunity. In the present paper 
I have sketched what may be accomplished 
in one excursion of six days from London, 
and what may be performed by' any one at 
tli is seasou. I am disposed to think that the 
information I have now given will be found 
serviceable to all who may follow me. At all 
events, I myself should have been very 
thankful for it on a previous excursion over 
the same ground, where I often lost my way, 
my time, and I fear my temper, missing some 
of the precise spots which I have now indi- 
cated. The same route will be found suffi- 
ciently interesting as a mere walking expe- 
dition, and botanists may pull up a few 
unusual plants. 

J. R. Leifchild, A.M. 


VULTURES AND COTTON-TREES OE JAMAICA. 


a lengthened residence in various 
parts of the West Indies, I was in the habit 
of making collections of birds, reptiles, 
spiders, etc., and occasionally noting down 
facts and peculiarities concerning them. 
Without making any pretension to the name 


of naturalist, I hope I may without vanity 
transcribe or enlarge some of these for the 
readers of Recreative Science. 

One of the very first objects that arrests the 
traveller’s attention in Jamaica is the “John 
Crow vulture” (Cathartes aura). Everywhere 
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he sees this noble-looking but repulsive bird. 
Soaring, alone or in companies, in mid-air, 
careering often to such an immense height 
that they look like black spots against the 
fervid sky, or wheeling round and round in 
endless circles, with all but imperceptible 
movement of their wings, the traveller secs 
at once that this is no British bird. But from 
the sublime to the revolting is but a step. 
Not a hundred yards will have been walked, 
especially in the dirty and neglected back 
streets of Kingston or Spanish Town, but 
this same noble bird that was just now daring 
the sun in his upward flight, is seen hard at 
w ork picking out the eyes of a dying pig, or 
devouring with evident gusto the putrid re- 
mains of a half-starved dog. Familiar w ith 
man, and protected by law, this “ obscene 
bird,” perhaps the same as bothered -Eneas 
and his companions at their feast, only hops 
or w'addles on one side to allow r the stranger 
to pass between the wind and his nobility, and 
then resumes his offensive but useful labours. 
He is the paid scavenger of Jamaica and 
Hemerara ; a penalty of five pounds being 
imposed on any one for killing this universal 
hunter-up of diseased and dead creatures, 
iisli, flesh, or fowl, that may anywhere be 
lying about. It may be remarked in passing 
that this bird is not found in Hayti, nor in 
many of the smaller islands of the Caribbean 
chain. 

It is astonishing with what rapidity any 
offal or meat is discerned by them. I have 
frequently placed a dead rat, or the entrails 
of a fowl in the middle of the yard, having 
previously searched the sky in vain for a 
“ John Crow.” I have looked all around, in 
the neighbouring pastures, and over the 
nearest plantations, and not even w ith my 
glass have I at times been able to discover 
one solitary vulture. We have not long to 
wait. In a few minutes a black shape dashes 
by, it is our ornithological scavenger ; he 
makes a few Bweeps over the house and round 
the yard to see that all is right, and in an- 


other minute, with one straight plunge, he 
seizes on the welcome prey, devours it on the 
spot, or, if not too large, carrries it off in his 
talons to be devoured at leisure. 

I remember riding by an estate one day, 
on the roadside of which was lying an old 
hog in the agonies of death. He was grunt- 
ing in pain, and trying vainly to get up. 
While wondering at the apparent inhumanity 
of the negro owners of this poor swine — for to 
speak the truth the negroes, perhaps from 
having had much hard usage themselves, are 
not the most merciful to their beasts — several 
“John Crows” perched themselves on the 
spreading branches of a large tamarind-tree. 
Presently one descended, and cautiously rc- 
connoitered. Another minute and he had 
leaped upon the pig, with an awkward jump 
and a flap of his w ings.* In a moment the 
beak w’as plunged into the eye of the animal 
as lie lay side upward, and devoured as a bon* 
louche. In a very few minutes others de- 
scended, and when 1 returned that w ay in 
the evening, some forty or fifty were at the 
pig, long since dead, tearing him to pieces 
as fast as beak and talons would enable them, 
and jerking down their throats the unsavoury 
meat with an unearthly gobble. , 

Riding, on another occasion, between 
Spanish Town und Old Harbour, I observe^ 
at a distance, on the huge boughs of a gigan- 
tic cotton-tree ( Bomhax ceiba), a large num- 
ber of vultures. On looking over the hedge 
I saw a dead steer, one of the draught cattle^ 
that drop so often from exhaustion in the 
sugar waggons ; on him and around him were 
a troop of others, who were “ falling to” con- 
siderably. Those in the tree were already 
sufficiently gorged. Close by the steer were 
several lank, half-starved negroes’ dogs, some 
every now and then rushing in to snatch a 

* “ The vulture iirst mutes upon the body, that 
it may discover whether the animal be able to rise $ 
the contact of the hot faces arousing the hog if he be 
not too far gone.” — (G os no.) I have never been able to 
verify this from my own observation. 
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morsel, at the risk of an angry flap from the 
heavy wings, or a savage dig from the strong 
beak, and others more prudently remaining 
at a respectful distance, only howling to in- 
form the vultures that they too were hungry 
and would be glad to go halves. When the 
vultures have done their work, the ants com- 
mence their minuter process of dissection 
and cleaning the bones, and in a couple of 
days nothing is to be seen but a whitened 
skeleton, bare and bleached, surrounded with 
fragments of hair, or small portions of the 
hide. In fact, but for these birds, pestilence 
and fever would be daily generated by putri- 
fying corpses. It is a well-known fact that 
in the negro insurrection of 1833, the vultures 
nearly abandoned the south side of the island, 
and feasted for weeks on the unburied corpses 
of the misguided men, who in the parishes of 
St. James, Westmoreland, and Trelawney, on 
the north side, fell victims to the militia and 
the soldiers. 

One Sunday afternoon wo were quietly 
reading in our piazza, when a very venerable, 
and therefore experienced, “John Crow” 
alighted in our yard. There was nothing de- 
caying or dead lying about, but he smelt some- 
thing good in the kitchen, the door of which 
was open. Our kitchens in the tropics arc 
“ out of doors” in the yard. Without much 
ceremony he walked in, when I followed him, 
and closing the door after me, killed him with 
one blow on his head from a broomstick. He 
was a fine specimen ; their ordinary expanse 
is about five to six feet, but this one measured 
nearly seven feet from the tip of one wing to 
another. I cut off his head, buried it, and 
in the course of a few days had a beautifully 
cleaned skull. The underground surgeons, 
the ants, had done all that the dissecting 
knife and scalpel could effect. 

Mr. Gosse relates a story of the vulture 
that may aptly find a place here. He was in 
the frequent habit of bathing, “ lying delight- 
fully immersed by the half-hour together. 
On one occasion I had been lying motionless 


for a long time, just beneath the surface, 
when a vulture [{Cathartes aura) that had 
marked me from a distance, began to descend 
in circles, swooping over me, nearer and 
nearer at every turn, until at length the 
shadow of his gaunt form swept close be- 
tween my face and the light, and the rushing 
of his wide-spread wings fanned my body as be 
passed. It was evident that he had mistaken 
me for a drowned corpse ; and probably it 
was the motion of my open eyes, as I followed 
his course, that told him all was not quite 
right, and kept him sailing round in low 
circles instead of alighting.” 

It was long a moot-point of controversy, 
that might, however, have been decided by 
observation, whether this vulture was directed 
to liis food by the sense of sight or of smell- 
ing. Mr. Hill, the well-known ornithologist 
of Jamaica, after a careful induction of facts, 
has, however, decided that “it is the two 
senses, excited sometimes singly, but gene- 
rally unitedly, which give the facility which 
it possesses of tracing its appropriate food 
from far distances.” 

The negroes have a proverb similar in 
meaning to our own “ dog never eat dog,” 
that “John Crow never eats John Crow.” 
This is a mistake. This omnivorous vulture 
has no specialities of taste in receiving or re- 
fusal. If one proverb may be capped by an- 
other, we may say, “ It is all fish that comes 
to his net.” These vultures generally crowd 
together in great numbers previous to the 
approach of a thunder-storm, but by what 
instinct they do this, or why they do it at all, 
as their homes are as often in the clefts of 
the rocks as in the branches of the trees, that 
is to me unknown. Ho is without doubt one 
of the great benefactors of the tropics ; those 
who wish to see him alive, though not in all 
his glory, for he is cribbed, cabined, and con- 
fined, may see fine specimens in the Zoo- 
logical Gardens, Regent’s Park. 

Having alluded to the cotton-tree, as it is 
called, I will finish this paper by a brief men- 
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tion of this gigantic wonder of the tropics.* 
It is one of the most common trees in our 
West Indian forests. Everywhere it rears 
its majestic head, monarch of all it surveys. 
Its shape, its smooth bark, and the clustering 
masses of silk- cotton with which it is annually 
covered, make it easily recognizable. This is 
not the cotton of commerce, and, in fact, is of 
scarcely any use except to fill pillows and 
bolsters for the peasants, and to furnish the 
soft downy material for the nests of our many 
varieties of humming-birds. There is one on 
the road between Spanish Town and King- 
ston , whose huge branches, each one the size 
of a good tree, stretch horizontally right 
across the road, and form a natural shelter 
from the burning heat of the sun, beneath 
which we have often rested to drink in the 
precious sea-breeze, that “breeze which 
comes as no other breeze comes, and feels as 
no other breeze feels,” or to have a draught 
of the delicious cocoa-nut water always to he 
had here from sundry tables or stalls kept by 
the poorer class of negroes. There were two 
at Mandeville, in the parish of Manchester, 
which I should judge to be from one hundred 
and fifty to sixty feet high, standing all alone 
in their naked majesty. These trees are of 
great age, as is evident from the full growth 
of the “spurs,” which are amongst the most 
noticeable peculiarities of its vegetation. 
From the baso of the trunk there are sent 
out vast spurs radiating in tolerably direct 
lineB, running up the trunk some eight 
or nine feet, and often extending higher. 
They appear like flying buttresses built up 
purposely to support the tree, and no doubt 
they are intended to answer such a purpose, 
the open spaces between which, slightly 
thatched over on the top, aro often converted 
into pig-styes by the people. The negroes 
formerly had, and in remote districts still 
have, a superstitious reverence for this tree. 

* 1 have -called this tree cciba ; Mr. Gosse calls 
it so, and also the Eriodendron aiifraatuotum. 1 am no 
botanist, and therefore give both names. 


It is an ancient superstition, and on the West 
Coast of Africa the giant bombax is regularly 
worshipped as a fetish. I remember one 
tree before which the negroes used to stop ; 
the men would take off their hats, the women 
drop a curtsey, and salute it with “G-ood 
morning, cotton-tree or “ Hope your father 
and my father are well, cotton- tree.” I was 
once building, and had occasion to clear some 
land to procure wood for a lime-kiln. In the 
midst of my small lot stood a cotton-tree; 
down I said it must go; moBt reluctantly 
did the people obey — they were ashamed to 
say they were afraid — ashamed to pretend to 
any superstitious feeling in connection with 
it, but for a long time not an axe would they 
lift against it. At length reluctantly they 
obeyed, singing in plaintive cadence one of 
their improvisalized songs, the refrain of 
which was — 

“ Poor cotton- tree ! 

Poov cottou-tive ! 

IMe sorry, cotton-tree — 

You must, die, cotton tree.’ ' 

In the forks and from the boles of this 
noble tree spring many large parasitical 
plants ; many of them orcliideous, generally 
named, without distinction, wild pines. But 
often have I observed these Hanes, some of 
great thickness, that had climbed round and 
round the noble stem of the ceiba, until 
having reached its top they throw over their 
graceful festoons, clad all the year round with 
enamelled green, until they again descend to 
the ground, thence again by new shoots to re- 
gain the summit. The tree thus surrounded 
is literally strangled, the circulation of the 
sap being entirely prevented, until there is 
seen a carcase of a tree perfectly dead, hidden 
by a tangled mass of living parasites. For 
this the negroes have a saying, which is 
uttered by them often w r ith great glee— “This 
is the Scotchman hugging the Irishman to 
death.” 

Croydon , W. Gr. Babbett. 
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THE GREENSAND. 


Below the chalk marl and gray chalk are 
certain strata of siliceous sand and calcareous 
sandstone, sometimes called “mnlm rock” 
and “ firestone,” which is termed by geolo- 
gists “ greensand,” green being the prevail- 
ing colour. This passes downwards into a 
blue clay, provincially named “ gault.” This is 
succeeded by another set of sands and sand- 
stone, with here and there beds of limestone, 
partly green and partly brown, which have 
been denominated the lower greensand rather 
in contradistinction to the upper, for in many 
places the predominating colour is of a dark 
and ferruginous tint, very unlike the upper 
greensand. These threo subdivisions form 
the lower portion of the cretaceous formation. 
The green particles are derived from silicate 
of iron, and where the upper greensand 
comes into contact with the chalk marl, the 
latter contains a considerable portion of these 
green grains. Masses of chert and chalce- 
dony also occur, and these, with the silicate 
of iron, give a remarkable and peculiar aspect 
to the greensand group, especially the upper 
division. Throughout the whole system 
the varieties of mineral structure are con- 
siderable, the upper greensand and gault 
being usually found associated together over 
a considerable area, and forming a clear divi- 
sion between the chalk and lower green 
Band. The thickness is extremely variable, 
and sometimes one or more of these sub- 
divisions are entirely absent ; and only here 
and there in England, as in the Isle of Wight 
and the coast of .Kent, can the whole group 
be studied in detail, where the best con- 
secutive sections are afforded. It will not be 
necessary here to say more respecting the 
mineral character of this lower division of 
the cretaceous deposits, because the variations 
and peculiarities will be noted when some of 
the more remarkable localities, and the fossil 
contents of the different beds are described ; 


■» — 

! it will be sufficient to observe that these dis- 
tinctions ariso from the variations of struc- 
ture which distinguish a coarse sandstone, 
sometimes containing large fragments of 
rounded quartz, from a fine close-grained 
rock of the same nature. Iron pyrite is dis- 
seminated in the upper and lower greensands, 
but not so abundantly as in the chalk ; the 
chalcedonies and quartz crystals in some of 
the chert nodules are very beautiful; and 
where they occupy the place of tho shelly 
matter of numerous species of Testacea, as 
at Blackdown in Devonshire, the beauty and 
structural peculiarities of many of the fossils 
are very striking and well defined. Sulphate 
of barytes, arsenical pyrites, hemsetatic and 
titaniferous iron-ore, and ochre, are also met 
with in this deposit. 

As a general rule the course of this for- 
mation follows the same line as that of the 
chalk, forming some of the deeply indented 
valleys, which, as we have previously shown, 
characterize the chalk range, especially in 
W iltsliire and Dorsetshire. In some cases it 
rises to hills of considerable height, as at 
Stourhead in the latter county, and at Black- 
down in Devonshire, upwards of 800 feet 
above the level of the sea, and still higher at 
Leith Hill in Surrey. In places it imme- 
diately overlies the oolites, lias, and new red 
sandstone, which may be observed in Dorset 
and Devon. The greensand hills are some- 
times quite in advance of the chalk escarp- 
ment, and often appear only as outliers, 
separated from the main mass. Like the chalk 
it may be traced from the coast near Lyme, 
through parts of Wiltshire and Berkshire, 
by Cambridge and Bedfordshire, to the Nor- 
folk coast, at Hunstanton Cliff; thence it 
strikes northward by the wolds of Lincoln- 
shire and Yorkshire to the coast north of 
Elamborough Head. It is a narrow tract 
compared with the chalk itself. Its position 
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in Devonshire is to some extent isolated and 
peculiar. It appears on the coast of the Isle 
of Purbeck, near Swan age, and at Atkerfiold 
and Shanklin in the southern part of the 
Isle of Wight. It surrounds the wealdcn of 
Kent and Sussex, and fine sections may be 
seen at Hythe and Folkestone. The most 
complete section of the lower greensand is to 
be found at Atherfield, of which more will 
be said hereafter. The greensand formation 
is comparatively thin in part of its range, 
especially in Yorkshire, Lincolnshire, and 
Cambridgeshire. It is thicker, probably, 
near Warminster and at Blackdown, at the 
former of which, and near Alton, in Hamp- 
shire, it occupies a very considerable extent 
of surface. 

The soil of this group is often extremely 
fertile, especially whore it partakes of a loamy 
character in the lower ground, but the 
heights are often barren and covered with 
heath. Like the chalk, the rural districts 
occupied by it are mostly employed in agri- 
cultural pursuits. 

For economical purposes, the more com- 
pact beds are of some value both for road- 
stones and building ; the Kentish rag, 
largely developed near Maidstone, being 
especially valuable in this respect. The 
firestone is used in many places for hearth- 
stones and chimneypieces, and is a good 
material for walls. The greensaud quarries 
at Blackdown have long been celebrated for 
the manufacture of whetstones, which are 
obtained from irregular concretions found 
in the loose Band, and employ a large number 
of persons. The preparation of these scythe- 
stones is, however, so injurious to health 
that few of the workmen arc long-lived . This 
stone is highly siliceous. 

At Nutfield, in Surrey, and near Woburn, 
in Bedfordshire, one of the members of this 
series affords a valuable bed of fuller’s earth, 
extensively used in the woollen trade. The 
more ferruginous beds in the lower part of the 
soils are charged with muoli iron-ore, which 


might, perhaps, be profitably used for eco- 
nomical purposes. At Cambridge and Folke- 
stone the upper greensand and gault contain 
a great number of small, irregular nodules, 
which yield so much phosphate of lime that 
a large extent of surface is now worked at 
the former place to obtain them, and which, 
after due preparation, are extensively used 
by agriculturists both in England and 
foreign countries. They arc collected to- 
gether, ground in a mill, and then treated 
with an acid. The history of these con- 
cretions is highly interesting, and it is 
not easy to say from whence the phosphate 
w T ith which they are charged w r as derived. 
At one time many, or most of them, were 
supposed to be coprolitic, which would at 
once account for its presence, but it now 
seems to be pretty certain that none of them 
are so. Tiiese nodules have been found in 
other places in the greensand, and appear 
to prevail over a considerable extent of 
surface, and would be always worth getting, 
where they cau be procured in sufficient 
abundance. 

At Farringdon, in Berkshire, a small 
patch of lower greensand, of peculiar cha- 
racter, is much used for gravel, being bo 
excellent in quality that it is sent to some 
distauce. 

The gault, like other clays, is much 
employed in brick-making. 

The rich and fertile tracts occupied by 
the greensand formation present some pic- 
turesque and beautiful scenery ; the plains 
and valleys are generally well wooded, and 
the liills often clothed with woods to their 
summits, having clear streams flowing near 
them. Kent has been justly termed the 
garden of England, and the beauties of 
Surrey are well known, with its many pretty 
rural nooks, shady lanes, and fine command- 
ing views, as at Leith Hill, where the lower 
greensand crops out at a height of 993 feet 
above the level of the sea. From this spot 
a range of sand-hills may be traced to the 
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east by Godstone and Sevenoaks, through 
Kent, to the sea. Stourhead, in Dorsetshire, 
is another point of considerable elevation, to 
which the greensand rises, and commands 
a fine prospect over the vale of Blackmoor. 

In some parts of Surrey, and at Black - 
down, in Devonshire, the scenery is wild 
and dreary, and presents a striking contrast 
to the varied and fruitful country already 
described. 

Where the gault is present plenty of 
water may be obtained by sinking through 
the greensand above, but it is often a strong 
chalybeate. The dip of the entire group 
generally agrees with that of the chalk. 
The thickness may be estimated at from 
seven hundred to one thousand feet. 

Looking at the mineral character of the 
lower members of the cretaceous system, the 
difference in the lithological structure, com- 
pared with that of the overlying chalk, must 
strike even a casual observer; the general 
feature being green and ferruginous sands 
and sandstone, more or less indurated with 
occasional bands of impure limestone, di- 
vided by a well-marked stratum of clay. 
The pebbles of quartz, slate, and jasper 
prove its mechanical origin, and point to an 
ancient land of primitive rocks whence they 
were derived, and its gradual submergence 
afterwards may fairly be inferred. This 
may also account for the changes which took 
place in the ocean life of the period, and 
other paleontological facts of interest to be 
noted. 

The organic remains of the period under 
review are, like the chalk, with one or two 
exceptions, entirely marine. The depth of 
the sea generally does not appear to have 
been very great, getting shallower when tho 
upper greensand was deposited. The three 
subdivisions contain many species peculiar to 
each, while some ranged upwards into the 
white chalk. The gault has many forms 
peculiar to it, differing from those of the 
lower greensand below and the upper green- 


sand above. In many cases both these 
deposits are singularly destitute of fossils. 
The indications of neighbouring land are 
certainly more numerous in the lower 
greensand ; thus, in the Kentish rag near 
Maidstone some fine remains of the gigantic 
terrestrial lizard of the wealden, the igua- 
nodon, have been discovered, and traces of 
drift-wood and coniferous plants have been 
met with there and elsewhere. Mr. Ben- 
sted’s quarry is well worth a visit, as it 
exhibits a good section of the rag. To him 
is due the discovery of the iguanodon there, 
and a fine carapace of a marine turtle. 

The lower greensand and gault contain 
some distinctive forms of Cephalopoda, as 
the Auci/Ioreras grandis , Crioceras Bower - 
baiikii, numerous species of Hamites, which 
are not present in the upper white chalk. 
Some of these, especially tho former, were 
of gigantic size. Some curious forms of 
Rudiates, c.g ,, Diceras , and Hippurites oc- 
cur in the lower greensand. Ammonites 
and Belenmites abound, and many species 
of univalve and bivalve shells ; Ihe former 
especially in the gault and lower greensand. 
There are also many Echiuoderms, a few 
star-fish, crabs, and, in certain localities, a 
considerable abundance of sponges, a few of 
which are peculiar to the lower cretaceous 
group, presenting singular forms. Small 
Crustacea are not unfrequent, especially at 
Ather field, where one particular stratum 
contains thorn in such numbers that it has 
been termed the “ lobster bod.” This local- 
ity must be visited by those who wish to 
understand the general characters of the 
lower greensand in that part of England; 
tho section being a great type section, the 
finest in tho country, and abounds in rare 
and beautiful fossils. Foreign geologists 
have denominated this part of the series 
“Neocomian.” It is much more largely 
developed on the Continent, though it can 
he well studied in the Isle of Wight, where, 
in the lower part, the nature and relations of 
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its identity with the same group in Switzer- 
land has been so well established. The cliffs 
are about one hundred and fifty feet in 
height, and the total thickness of the lower 
cretaceous series here exposed is nearly eight 
hundred and fifty feet. The lower green- 
sand has been divided into numerous beds, 
which are severally distinguished by peculiar 
sets of fossils. Thus the Perna mullet}, 
small lobsters (Meyeria magnet), Gervillia 
anceps, and groups of Torch r at ultc charac- 
terize different bauds in succession. 

Farringdon, in Berkshire, is another in- 
teresting locality belonging to the lower 
division, possessing a somewhat peculiar 
lithological aspect, a sandy conglomerate 
highly charged with iron, with occasional 
masses of harder stone, the greater part of 
which is composed of entire and broken 
shells, and corals in great abundance and 
variety, the most remarkable being a porife- 
rous cup-shaped zoophyte or sponge, the 
Cheniendopora fungi for mis. There arc many 
other interesting forms of sponges and corals, 
and in a short time a good characteristic 
suite may be collected. The position of the 
greensand at Blackdown being now generally 
believed to bo immediately below the gault, 
the fossils of that interesting locality may be 
properly considered here. The fossil iferous 
beds aro confined to a thickness of twenty 
feet, and abound in marine shells in a beau- 
tiful state of preservation, which being, for 
the most part, converted into chalcedony, has 
greatly tended to this result. The bivalves 
preponderate, but univalves are sufficiently 
abundant. A fine species of star-fish has 
been obtained from these pits. Siphonia 
pyriformis, a spongiform zoophyte with the 
bead, stem, and root attachod, occurs here, 
but the Spongiadte are not generically nu- 
merous. Some of the species are peculiar 
to the district, but others have a wider 
range, being present in the lower greensand 
and passing upwards into the gault and 
upper greensand. 


The gault, a local name in Cambridge- 
shire for the blue clay which divides the 
lower from the upper greensand, averages 
about tw r o hundred feet thick, and contains 
in places an abundance of organic remains, 
chiefly marine shells, small Crustacea, a few 
corals, and occasionally drift-wood, generally 
bored by teredo. Many of these are charac- 
teristic of this formation, such as we might 
expect to occur in the altered mineral con- 
dition of the w r aters, charged with a muddy 
sediment, so different from that of the supe- 
rior and inferior green and ferruginous sands. 
Peculiar forms of ammonites, hamites, and 
belemnitcs characterize this argillaceous de- 
posit, and are remarkable for the beautiful 
pearly display of colours which they so often 
exhibit, and this renders them especially 
attractive to collectors. The vicinity of 
Folkestone, in Kent, is perhaps the most 
prolific, and in the Isle of Wight the best 
sections are exposed. 

Tho upper greensand generally does not 
exceed one hundred feet, but it is often less 
tli an two, especially at Cambridge, where 
the extensive oxcavations for the phosphatic 
nodules, before alluded to, have brought to 
light a more extensive and interesting series 
of fossils than in any other locality in the 
British Isles. The shells, it is true, are 
mostly in tho form of casts ; but here, for 
the first time in the cretaceous group, we 
have several bones of a swumming bird, and 
also of a whale, consisting of a vertebra and 
other bones. No cetacean has ever yet been 
previously found in any older formation, and 
in none of the newer, until we reach a more 
comparatively recent period. Associated 
with these are remains of ichthyosaurus, 
pterodactyle (a flying lizard), and the 
gigantic polyptychodon, which also occurs 
in the lower greensand. There are various 
species of fish, chiefly teeth, bones, and ver- 
tebra of the shark tribe, the most singular 
being the curious genera Edaphodon and 
Chimera. Small turtles and Crustacea are 
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occasionally met with in this rich deposit, 
valuable alike to the palaeontologist and 
agriculturist. The finest collection is to be 
seen in the Woodwardian Museum r at Cam- 
bridge, which contains from this, as well as 
other strata, many unique and beautifully 
preserved specimens, and, together with the 
British Museum and the Museum of Prac- 
tical Geology, are national collections of 
which science may be justly proud. These 
important discoveries at Cambridge, and 
the association of marine mammalia and 
birds with ichthyosaurus and plerodactyle, 
shows us, as Sir C. Lyell has justly remarked, 
that geologists should exercise great caution 
in forming conclusions from mere negative 
evidenco alone as to the absence of certain 
forms of animal life, whether fiuviatile, terres- 
trial, or marine, in any particular deposit ; and 
while every year adds to our knowledge of 
the ancient world, it is unwise to assume 
that one order either preceded or took the 
place of another at any given period. The 
unexpected disclosure of mammalian re- 
mains in the Purbeck formation, in the epoch 
more immediately preceding the cretaceous, 
strengthens this assertion, and though we 
undoubtedly know much of the history of 
the past, especially of late years, we may feel 
tolerably certain that there is a great deal 
still to be revealed, and that we are only, 
as it were, on the threshold of geological 
discovery, the limits of which it w'ould be 
impossible as yet to define. In calling at- 
tention to the more interesting localities in 
the greensand, we have seen how certain 
areas are rich in genera and species, while 
elsewhere the beds are comparatively barren. 
This equally holds good in the present day, 
both on the land and in the water, where 
the fauna and flora are more or less prolific, 
according to climatal or other essential con- 
ditions, which must ever influence all classes 
of the animal and vegetable kingdoms ; and, 
in some cases, there might be an almost 
total absence or great scarcity of life. 


As bearing upon this subject, two more 
highly fossiliferous places must be mentioned, 
viz., Chute Farm, near Longleat, and War- 
minster in Wiltshire. The former has been 
long famous for a great variety of small 
shells and corals in a fino state of preserva- 
tion ; so numerous, indeed, wore they that 
the geologist who first detected them re- 
marked that it seemed as if a choice cabinet 
collection had been purposely deposited there. 
The rarest species is the Lyra Meadie , a 
curious brachiopod seldom met with in Eng- 
land, but not uncommon in France. At War- 
minster shells are by no means frequent, 
but it is singularly rich in the remains of 
zoophytes, among which the genus Poly - 
polliecia is the most common. They are 
porous, spongy bodies, having numerous 
tubular cavities in the interior, which are well 
exposed when cut across or lengthwise; some 
of them resemble a cucumber in shape, others 
terminate in a lobed bulb or head, varying 
from two to eight or more lobes, the number 
serving to distinguish the different species. 
The stems are of a moderate thickness, and 
though the roots are rarely found in juxta- 
position, they were prcbably attached by 
this means to the rocks on which they grew. 
The cucumber-shaped species also occurs in 
the chalk, chiefly in flint, but the greensand 
is the principal depository of these singular 
zoophytes. With these are associated several 
other sponges, chiefly cup-shaped, some of 
which have long stems attached ; they pre- 
sent much elegance of form, and must have 
been striking objects when living in their 
native element. The Farringdon cup sponges 
are much smaller, and belong to distinct 
genera. 

Such, then, is a brief sketch of the geo- 
logical history of the cretaceous period, the 
whole of which, though properly linked to- 
gether by a similarity of fiossil contents, 
presents also many organic changes, by the 
dying out of some species and the appear- 
ance of new ones ; as we pass from the lower 
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to the higher series, although there are a 
few traces of some forms of animal life which 
flourished iu the preceding oolitic, such as 
the iguanodon, icthyosaurus, and ptero- 
dactyle; the rest are entirely distinct from 
it, having a character peculiar to themselves, 
and though approaching to those of later 
date, still constitute a distinctly and well- 
marked feature between the oolitic and the 
tertiary epochs. It is worthy of remark, that 
those curious and beautiful ccphalopodous 
molluscs, the belemnite, scaphite, hamite, 
ammonite, and other allied genera, are not 
found in any formation newer than the chalk. 
The lithological changes, too, which marked 
the entire group, are equally remarkable, 
and the differences between the greensand 
and the chalk have been already referred to. 
These zoological and mineralogical facts all 


indicate vast periods of time, during which 
such mutations were effected, shallow or 
moderately deep seas gradually becoming 
deeper, and the coast-line consequently more 
distant. Such physioal alternations would 
be quite sufficient to account for any corres- 
ponding amount of variation in the marine 
fauna of the different groups, and the in- 
creasing scarcity of terrestrial remains. The 
geologist is then able to learn something, 
at least, of the past creation, and though 
many apparently well-founded theories will 
have to be modified or entirely eradicated, 
there are certain facts and conclusions which 
are as firm and immovable as the very 
rocks themselves, whoso history he thus 
profitably endeavours to elucidate. 

P. B. Brodie, M.A., F.G.S. 

JRowington Vicarage, 


RUHMKORFF’S 
— * 

If the two ends of a galvanic battery he con- 
nected by means of a moderately long copper 
conducting wire, a current of positive elec- 
tricity will pass from the copper end of the 
battery along the wire, while a current of 
negative electricity passes from the zinc end, 
along the wire in an opposite direction. 

To avoid prolixity, however, it is custom- 
ary to speak of the positive current alone, 
that is, the current which passes from the 
copper to the zinc, through the conducting 
wire; the opposite current being always 
understood to exist, since it invariably ac- 
companies the former. 

A wire through which a current is thus 
passing possesses certain remarkable proper- 
ties, which are capable of experimental de- 
monstration, by means of apparatus of a very 
simple nature. 

Let r n (tig. 1) be a fine copper wire, 
whose end p is attached to the copper ele- 
ment of a battery of two or three cells (or 


COIL-MACHINE. 

| pairs of elements), while the other extremity 
n is connected with the zinc element. On 
placing clean soft iron filings in proximity 
to this wire, they will be attracted and will 
cluster round the wire as shown at a. From 


(/ 



this it will be seen that the copper wire is 
temporarily endowed with magnetic proper- 
ties ; but only temporarily, for the moment 
the connection of the wire with the battery 
is broken, the iron filings drop off, and are 
not s again attracted till the connection is 
renewed. 
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JSxp . 2. Again, take a small, delicately- 
mounted magnetic needle, and let it assume 
its natural position of rest, which will of 
course be nearly due north and south, as at 
a (Fig. 2). If we now bring immediately over 

a 6 c cl € 

j>r 



it the copper wire, c z, connected with the 
copper and zinc ends of a battery, the cur* 
rent therefore passing in a direction from 
c to z, it will be seen that the needle is in- 
stantly deflected to the left, more or less 
according to the strength of the current and 
the proximity of the wire to the needle 
(b, Fig. 2). On removing the wire, the needle 
returns to its natural position. 

Now place the wire under the needle as 
at c : the needle is again deflected, but in a 
direction the opposite of that which it took 
in the last instance. 

Let the wire be removed, and the needle 
allowed once more to assume its original 
position ; turn the wire about so that the por- 
tion brought to act on the needle shall offer 
a current flowing in the contrary direction 
as at d and e. On placing the wire, first 
above and then below the needle, deflections 
will occur in directions opposite to those 
of the two former. 

From this it will be seen that we reverse 
the deflections of tho needle, either by re- 

* The wire is placed on the wrong side of tho 
needle at b and d in the figure. The reader is re- 
quested to correct this error, remembering that the 
wire is to be placed above the needle in these two in- 
stances, and not below , as in the engraving. 


versing the current alone, or by altering its 
position alone, while if we make both changes 
simultaneously, the one neutralizes the other, 
and the deflection remains the same. 

Unless the battery be tolerably powerful, 
the influence of the single wire on the 
needle will be small. We will now show 
how a single cell, say of a Daniell’s battery, 
such as is described in Recreative Science, 
vol. iii. p. 23, may be made to produce a much 
more marked result. 

1 Exp. 3. Take several yards of copper 
wire, previously covered with silk or cotton, 
and form it into a coil as shown in Fig. 3, a b, 



and sufficiently large to admit of the needle’s 
turning freely within it. Mount the needle 
on a point as indicated in the figure, and 
connect the wires r and n with the battery ; 
tho moment connection is made, a deflection 
of the needle takes place, and with very much 
greater force than when a single wire only 
was made to act on it. For, be it observed, 
all the wires above and below tho needle act 
with their united force to cause the deflec- 
tion. It has already been demonstrated 
that a current in a given direction above the 
needle is the same in effect as a current in 
the opposite direction below it. Now, the 
simple bending of the wire back upon itself 
is all that is necessary to produce this oppo- 
site current ; and hence the combined effect 
of the coils is to impel the needle in one and 
the same direction. 
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A coil and needle thus mounted consti- 
tute a galvanometer. It is not very sensitive, 
when constructed in this simple manner, but 
will answer sufficiently well for our present 
purpose. Whenever it is about to be used 
as a galvanometer, it must be placed in such 
a position as that the needle shall lie straight 
between the coils, and as the needle is 
mounted on point, and cannot be controlled, 
the only way to give it the desired position 
is to move the coils about till they cover the 
needle, aud the needle lies as above directed. 

Thus far we have shown the action of 
the conducting wire upon a magnetic needle, 
and the results at which we have arrived are 
exceedingly important, inasmuch as they 
enable us to determine (1) when a current 
exists in a wire, and (2) the direction in 
which that current is moving. 

It is customary with most persons to 
assist the memory in retaining a distinct 
notion of the movements of a needle about 
a wire, by means of some artifice. The 
following, amongst others, is a very good 
one : — Suppose yourself standing before the 
face of a clock w r ith your finger stretched 
out to touch its centre. Imagine a current 
of electricity to pass from your body along 
your arm as the conductor, and through the 
clock face to the opposite side; then the 
effect of that current upon the north, pole of 
the needle will he to impel it in the same 
direction as the hands move y whether the 
needle bo placed above, below, or on either 
side of the wire. 

Keeping this little formula in mind, we 
can, by placing a delicately suspended mag- 
netic needle near a wire, immediately tell if 
a current is passing along it ; and by noting 
the direction in which the needle is deflected, 
we can determine the direction of the cur- 
rent. 

Armed with these new powers of obser- 
vation, we may advance a step further, and 
ascertain what is the effect of a current upon 
other bodies not magnetic , like the needle. 


Let a straight wire (a. b, Fig. 4) be con- 
nected, by means of solder or binding screws, 
to the ends of the coils of the galvanometer. 
If the coils bo now placed so as to cover 



the needle, and the apparatus be then left 
to itself, all will remain quiescent. This 
being noted, we will now try the effect of 
bringing a conducting wire in proximity to 
the wire a b. Let p n be such a wire, of 
which either end (say p) may be attached 
to the battery. Of course, so long as the 
other end is detached, no current passes 
along the wire. And that we may be at 
perfect liberty to observe the galvanometer, 
place two or three thin pieces of cork be- 
tween the wires a b and p n, and bind them 
steadily together with a thread ; by this 
means they will be kept in proximity with- 
out coming into contact, and will require 
no further care on the part of the experi- 
menter. Now keep your eye on the gal- 
vanometer, whilo you bring the extremity 
n in contact with the zinc element of the 
battery. You will perceive that the needle 
is deflected for a moment, and then returns 
to its position of rest in the centre of the 
coil. Watch again, as you detach the ex- 
tremity n from the battery, the needle is 
again deflected for a moment, but in a direc- 
tion the opposite of that it took before, 
and then returns once more to its position 
of rest. 

Hence it appears that the primary current 
through f n, at the moment of its formation, 
possesses the remarkable power of inducing 
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a momentary secondary current in the wire 
a b in a certain direction ; and, at the moment 
of its destruction, the power of inducing a 
similar current, but in the opposite direction ; 
and, by applying the formula before given, 
it will be found that, on making the con- 
tact, the induced current is contrary to the 
primary ; while, on breaking the contact, 
the induced current is in the same direction 
with it. 

Here, then, we have a first glance at 
the fundamental principle on which all coil- 
machines are constructed, viz., that when 
a wire through which a current is passing 
is brought into proximity to a closed con- I 
ductor . a momentary current is induced or 
set up in the latter, every time the primary 
current is interrupted or renewed, the second- 
ary currents being respectively in opposite 
directions. 

The conductor through which this se- 
condary current circulates is called “ closed ,” 
because, as will bo seen, the wire is con- 
tinuous, the ends being soldered, or otherwise 
connected together. 

On breaking and renewing contact, a very 
minute spark may bo seen at the point of 
junction, and this is all that is as yet directly 
manifest to the senses. We must increase 
the power of the apparatus many thousand- 
fold before we can produce shocks, or make 
any of the experiments which have rendered 
the coil-machine so famous. How this is 
accomplished, we will now unfold. 

In Fig. 5, r n is the primary conductor. 
It is coiled round a ruler from c to d, and 
then by proceeding from d back again to c , 
another series of coils is superposed upon it. 
The wire should be about the thickness of 
ordinary bell- wire, and completely covered i 
with cotton or silk ; lateral currents are j 
thereby prevented, and a continuous current 
from p to N is secured. This coil is called 
the primary coil, and its current, the primary 
current . In like manner, the secondary coil 
ia constructed, but is of larger diameter, 


though of much finer wire; through this, 
the secondary current circulates, as shown at 
a b. If we now place the primary coil 



Fig. b. 

within the secondary as at m, and connect 
the extremities a and b with the galvano- 
meter, while n is connected with the zinc 
element of the battery, we shall find, on 
bringing r into contact with the copper ele- 
ment, that the needle is deflected much more 
vigorously than in our former experiment ; 
and, on breaking contact again, that an oppo- 
site deflection takes place with equal vigour, 
as might have been predicted. The spark 
will also be larger and brighter at the point 
of junction of the primary wire. 

Thus we have given our elementary appa- 
ratus a marked increase of power, and this 
increase will be found the greater, as the 
number of coils in the secondary current is 
augmented. To inereaso it yet more, pre- 
pare a faggot of slight iron wire cut into 
pieces about the length of the primary coil, 
that is, the right line extending from c to d, 
and bound together with thread. When this 
is thrust into the centro of the primary coil, 
all the sensible effects of the secondary coil 
are prodigiously increased, and if the galva- 
nometer be removed, and the extremities of 
the secondary coil, v n, be held in the 
moistened hands, a slight shock will now be 
distinctly felt. 

Here, then, we have the essential elements 
of all coil-machines, viz., the primary coil, 
the secondary coil, and the bundle of iron 



208 


EECEEATIVE SCIENCE. 


through the atmosphere, as when the ends 
d and e are brought into proximity, but 
not into contact, hare the appearance of 
a continuous stream of light. 

It will be seen, therefore, that the wires 
d and E are now endowed with very extra- 
ordinary properties ; and it is by connecting 
them with the various kinds of apparatus 
which have been contrived with a view to 
exhibit the peculiarities of electric light, 
that all those brilliant effects are produced, 
which, in the various capitals of Europe — 
though nowhere perhaps more successfully 
than at our own Polytechnic — arc now 
astonishing and delighting the thousands 
who flock to witness them. 

To enter upon a description of these 
articles of apparatus would be out of the ques- 
tion in this paper. We must endeavour to 
furnish descriptions occasionally, as space 
will permit, of such as may be made by 
the amateur, or are attended with any 
peculiar interest. A detailed description of 
the machine, and the principle on which 
its amazing power depends, was the sole 
object of our present endeavour. 

Richard Bitheli.. 


ASTRONOMICAL OBSERVATIONS 
FOR SEPTEMBER, 1861. 

The Sun is in the constellation Virgo, and therefore 
north of the equator, until the morning of tlu* 23rd, 
when he enters Libra, and is south of the equator. 
He rises in London on the 1st at fth. 13m., on the 10th 
at fill. 28m., on the. 20th at fill. 41m., and on the 90th 
at fih.Om. ; setting on the 1st at Oh. 15m., on the 10th 
at Gh. 25m., on the 20th at Oh. 2m., and on the 30th 
at fth. 30m. He is above the horizon in London on 
the 1st, 13b. 32m. , and on the 30th, llh. 30m. 

He rises in Edinburgh on the 2nd at 5h. 8m., and 
on the 22nd at 5h. 48m. ; setting at Edinburgh on the 
3rd at 6h. 47m., and on the 23rd at fth. ft4m. 

He rises in Dublin at fth. 17m. on the ftth, at fth. 
35m. on the 10th, and at fth. 57m. on the 27th ; setting 
in Dublin at Gh. 36m. on tho Gth, at Gh. 12m. on the 
16th, and at Gh. 46m. on the 28th. 

The Sun is on the meridian in London on the 3rd 
at lib* 69m. 10s. ; on the 18th at 11b, 54m. 2s„ and on 
the 28th at llh. 50m. Dfts. 


The equation of time is on the 3rd,0m. 60s., on the 
18th, ftm. 58s., and on the 28th, 9m. 52s. addative. 

Twilight ends on the 4th at lOh. 28m., and on the 
28th at 91i. 14m. 

The Moon is new on the 4th at lOh. 12m. p.jfi. 

Full Moon on the 19th at 2h. 1m. a.m. 

She is nearest to the earth on the 7th, and farthest 
removed on the 22nd. 

Mercury is in the constellation of Leo at the com* 
mencement of the month, and in that of Virgo at the 
close. He is unfavourably situated for observation 
owing to his proximity to the Sun. He rises on the 
3rd at fth. Gm. a.m., and on the 28th at 7h. 40m. a.m.; 
setting on the 3rd at Gh. 48m. p.m., and on the 28th at 
Oh. ftm. p.m. His diameter is 4$" during tho month. 

Venus is in Virgo at the beginning, and in Libra at 
tho close of the month; unfavourably situated for 
observat ion, being too near the Sun. She rises on the 
3rd at 8h. 10m. a.m., and on the 28th at 9h. 30m. a.m. ; 
setting on the 3rd at 7h. 30in. p.m., and on the 28th 
at Gh. I t m. p.m. Her diameter is 12" on the 1st, and 
13'' on the 2fttli. 

Murs is in Leo ut t he commencement of the month, 
and in Virgo nt. the close. lie is invisible. His dia- 
meter is ny\ 

Jupiter is in t lie constellation of Leo during the 
month ; he is invisible until nearly its close. lie rises 
on the 3rd at Hi. f>9m. a.m., and on the 28th at f8h.G2ra. 
a.m.; setting on the 3rd at Oh. 43m. p.m., and on the 
28th at fth. 14m. p.m. His diameter throughout the 
month is 29". 

Saturn is in Leo, and invisible during the month. 

Uranus is in the constellation Taurus, he rises on 
the 3rd at Oh. ft7m. p.m., and on the 28th at 8h. 18m. 
p.m. ; setting on the 3rd nt. 2h. 21m. p.m., and on the 
28th at i2h. 44m. p.m. Owing to the five large planets 
being all situated close to the Sun, Uranus is the only 
planet visible. 

Eclipses of Jupiter’s Satellites. — None visible 
during September. 

Occult ation of Stars by the Moon. — September 14th, 
7 r Caprio.orni (ftth magnitude) disappears at 8h. 3m. 
p.m., and reappears at Oh. 14m. p.m. September 14th, 
p Capricorn i (ftth magnitude) disappears at Oh. 17m. 
p.m., and reappears nt. 10h. 30m. p.m. 

The variable star Algol attains its least light during 
the evening on the 4th atlOh. lm., on the 24th at llh. 
41m., and on the 27th at 8h. 30m. 

Stars on the Meridian. — On the 3rd, a Aquilee 
souths at Sli. film. 12s. p.m. On the 3rd, a Pegasi 
souths at 121i. Gm. 20s. 'a.m. On the 3rd, Fomahault, 
souths at llh. ft7m.40s. p.m. On the 4t.h, $ Aquilee 
souths nt 8h. 02m. 44s. p.m. On the Gth, a Cygni 
souths at 9h. 32m. GOs. p.m. On the 12th, /3 Aquarii 
souths at 9h. 56m. 47s. p.m. On the 13th, 6 Pegasi 
souths at 10h. ftm. ftfis. p,m. On the 13t. Fomahault, 
souths at llh. 18m. 21s. p.m. On the 13th, a Pegasi 
souths at llh. 2Gm. 1 Is. p.m. On the 23rd, a Aquarii 
souths at 9h. 47m. ftls. p.m. On the 28th, Fomahault 
souths at 10b. 19m. 22s. p.m. On the 28th, a Pegasi 
souths at lOh. 27m. 13s. p.m. On the 28th, a Andro- 
meda souths at llh. 30m. 25s. p.m. E. J. Low®. 
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METEOROLOGY OF SEPTEMBER. 

FROM OBSERVATIONS AT HIGHFIELD HOUSE OBSERVATORY, 




Year. 
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1848 

0*389 

29-484 

41 
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5*4 
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1849 

0*380 
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5*0 

0*86 

6-3 

531 

J850 
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29-001 

4-° 

0*86 

6*1 

535 

1851 

0*350 
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0*81 

4*8 

536 

1852 
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0*82 

50 

531 

1853 
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0*402 
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air, is for September of the past, thirteen years 0-303 of 
an inch ; ranging between 0*294 of an inch in 18(50, 
and 0-402 of. an inch in 1857 — a difference of 0 108 of 
an inch (or over a tenth of an inch). 

The mean pressure of dry air, or the pressure 
due to the gases of the atmosphere at the height of 
174 feet above the moan sea-level, for Sept ember of the. 
last thirteen years, is 29*470 inches; ranging between 
29 286 inches in 1850, and 29 082 inches in 1851 — a 
difference of 0*206, or nearly four- ten tbs of an inch. 

The mean weight of vapour in a cubic foot of air 
for September, during the past thirteen years, is 4 J 
grains; ranging between 8 8 grains in I860, and 5 0 
grains in 1849 — a difference of 1*7 grains. 

The mean degree of humidity (complete satura- 
tion being represented by 1*00) for September, during 
the past thirteen years, is 0 80 n ; ranging between 0*70 5 
in 1860, and0\86° in 1849 and 1 850 — adifference of 0*16°. 

The whole amount of water in a vertical column of 
the atmosphere for September during the past thirteen 
years is 5*2 inches ; ranging between 41 inches in 1860, 
and 6*8 inches in 1849 — a difference of 2*2 inches (or 
two and a quarter inches). 

The mean weight of a cubic foot of air for Sep- 
tember, d mg the past thirteen years, is 523 grains ; 
ranging between 530 grains in 1848, and 538 grains in 
1800— a difference of 8 grains. 

E. J. Lowe. 


THE MICROSCOPIC OBSERVER. 
SEPTEMBER. 

— * — 

Vegetable Anatomy. — At this season of the year the 
microscopist may vary the round of his studies by 
making sections of vegetable structures, and the nearly 
ripe branches of exogenous trees will be found emi- 
nently suitable for the display of the details of the 
organism by which the living fabric has been built up. 
Hooke was the first accurate observer of the vascular 
system of plants, and among the first of his researches 
he numbered, in a line the eighteenth of an inch in 
length, 150,000 ducts in a cross section of a piece of 
charcoal. Hooke next experimented on decayed wood, 
and then on wood that, had become fossilised, and in 
each case he found that the anatomical structure was 
but slightly damaged, and the intimate structure of 
the fabric was still traceable. In Dicotyledons the 
development of the fibro-vascular hnndles is the most 
perfect and extensive in development, and the cam- 
bium layer from which the. wood of the season is de- 
jiosited, is easily determined by means of a cross 
section, as are also the spiral vessels, the ducts, the 
woody fibre, and the cellular structures of the hark. 

"When a cross section of a tree or plant is viewed 
by the naked eye, it is seen to consist of three parts, 



Section of Apple. 

the pith, r, the woody texture, h , and the baric , a. The 
size of the pith varies in different trees, in some being 
from two to three inches in diameter, and in others 
from five to six ; and of all plants, herbs and shrubs 
have the greatest quantity of pith in proportion to tho 
other parts. The pith is found to consist entirely of 
cellular tissue, and the cells are of various sizes. 
Those of the thistle appear under the microscope as 
large as the cells of a honey-comb; those of plum, 
wormwood, and sumach, are smaller, and the cells in 
the pith of the apple and pear are still less; while 
those of the oak are so minute that one hundred only 
equal in size a single cell of the pith of the thistle. 
The size of the cells i6 not proportioned to that of the 
pith, for in the plum, the pith of which is less than 
that of the pear, the cells arc from four to five times 
ns large ; and the cells of the pith of the hazel, which 
is three times smaller than that of the holly, are ten 
times greater than those in the holly. 

The second portion of the plant is the wood or 
woody texture ; it encircl the pith, and consists, as 
already stated, of two parts ; bundles of tubes , bound 
together by cellular tissue. In most trees the vessels 
are numerous, and when beheld in a cross section are 


S 



210 


RECEEATIVE SCIENCE. 


seen to be disposed around the pith in concentric 
layers, and rays of cellular tissue to run from the 
pith to the bark, diverging like the spokes of a wheel 
from the axle. This arrangement is seen in the 
drawings, which represent cross sections of branches 
three years old. The insertions of the cellular tissue 
arc indicated by the lines that run from the pith 
outward like the sticks of a fan. These inser- 



tions of tissue pass through tlio substance of the 
wood, and are much diversified in size in different, 
woods. In pine they are of a medium size, and in 
pear and holly extremely small, but no uniformity in 
this respect is observed in the same wood, for in holly, 
hazel, pear, plum, and oak, they are very unequal ; 
some in the holly being four or five times thicker than 
thereat; while in the plum many are six or seven 
times greater than others, and in the oak ten times 
at the least. Mn trees like the palm, the vessels of 




Section of Hose. 


the vascular system are by no means so numerous 
as in other woods, and being necessarily placed at a 
greater distance from each other, do not present that 
symmetrical radiated appearance which sections of 
common trees exhibit; but the bundles of tubes are 
promiscuously scattered amid the cellular tissue. In 
the case of herbaceous plants, to a great extent, the 
cellular tissue forms the chief portion of the plant, 
and the vessels of the vascular system are but few in 


number. When a cross section is viewed they are 
seen in bundles dispersed through the cellular tissue, 
at considerable distances from each other ; they are, 
however, symmetrically arranged, and in the same 
species of plant always maintain the same position ; 
the vessels being situated at the same relative distance 
from each other and from the centre of the pith. 

The bark which encircles the wood is composed of 


Deal. Elder Pith. 

tiro parts, the tme baric and the outer skin which 
covers it ; both of which are made up of vessels and 
cellular tissue like the wood, The tubes or vessels 
belonging to the hark are denominated proper vettaeh , 
and are filled with the fluids peculiar to this portion 
of the plant. In some herbs these vessels often cluster 
together in separate columns, and are arranged in a 
circular form ; in others they present a radiated ap- 
pearuuce. In trees, the tubes are more distinct, and 
assume a greater regularity in their disposition. They 





JLmier Skin of Onion. 

are usually found near the inner margin of the bark, 
next to the wood, and when viewed in the direction of 
their length, present an appearance like network. In 
the bark the vessels are found to possess different 
sizes as well as in the wood, lu the pine, for instance, 
the tubes containing the turpentine exceed the com- 
mon sap-vessels in magnitude by three or four hundred 
times, and are surrounded by a ring of smaller tubes. 

The vessels containing the fluids peculiar to the 
hark are often found dispersed through the wood from 
the bark to the pith. Thus, in the fir aud pine, the tur- 
pentine and gum-tubes are seen in the wood, arranged 
in a circle around the centre, in nearly the same way 
as the sap- vessels. These vessels are regarded by 
naturalists as havingonce belonged to the bark, which, 
changing into wood by the natural growth of the tree, 
in the manner soon to be explained, and becoming 
encased anuually in successive layers of wood, was 
gradually removed farther and farther from the exte- 
rior surface of the tree. The skin or rind of the bark 
when taken from young shoots, appears in most cases 
to consist of a single layer, but in many kinds of wood 
it is found to be complex; as in the case of the white 
birch, in which it consists of distinct layers that are 
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readily separated from each other, amounting not un- 
frequently to sixteen or eighteen in number. 

In some trees the layers are still more numerous, 
for Ulloa speaks of a tree in Peru, from the rind of 
which he peeled off no less than one hundred and fifty 
envelopes ; when, tired of his task, he refrained from 
counting the remainder, as the layers he had detached 
did not constitute more than half the thickness of 
the rind. 

The Gkowth or Teres. — Commencing on the 
outside of the tree, the exterior covering is the skin 
or rind, consisting, as lias already been stated, of seve- 
ral distinct layers. Renealh this is the hark, com- 
posed of cellular tissue and bundles of tubes or vessels 
running longitudinally ; and at lirst parallel to each 
other. When a cross section is made of a shoot of a 
year old, only a single ring of vessels, or cluster of 
vessels arranged in a circle, is found surrounding the 
wood, and this, with the tissue in which they are en- 
veloped, constitutes the bark of the plant. l>uring 
the second year, a new layer of bark with its ves- 
sels and tissue grows within the former, and next 



to the wood; and every successive year n now layer of 
hark with its vessels and tissue grows within the 
former, and next to the wood ; and every successive 
year a new layer of hark is thus added : the entire 
thickness of this envelope being constituted of a series 
of layers, increasing in number from within . 

Next to the bark, the wood is found consisting 
likewise, as we have seen, of vessels and cellular 
tissue, and the cross section of a plant or shoot of one 
year’s growth exhibits the wood arranged around the 
pith, and composed of a ring of vessels banded toge- 
ther by cellular tissue. The growth of the succeeding 
year gives rise to a new ring of vessels outside of the 
first ring, and beyond this second ring a third circle 
of vessels appears during the third year. The wood 
of the tree, therefore, increases from within outwards, 
in a direction contrary to the growth of the bark ; and 
consists of a series of rings, equal in number to the 
years indicating the age of the tree. The outer ring 
is whiter and more full of sap than the rest, and has 
received from thiB circumstance the name of sap-wood. 
In the last annual layer of wood and bark, by which 
the trunk is increased in size, the sap-wood and new 
bark are in contact; but the layer of the next year 
pushes up between, and separates them by its entire 
thickness. Every year a new layer is thus interposed 
in the midst of the others, the last formed layers of 
wood and bark touching each other, while the oldest 
are the most widely separated ; the first ring of wood 
directly inclosing the pith, and the first envelope of 
bark constituting the outer surface. 


The layers of wood annually formed are not simple 
in their structure, but are each composed of a great 
number of other layers. These delioate membranes 
can be distinctly perceived in the oak by the aid of a 
common magnifying glass, when the branch or Bhoot 
is cut obliquely. I3y macerating the rings of wood in 
water, Du Hamel was enabled to separate an annual 
layer into a vast number of primary layers, which 
were thinner than the finest paper ; and he afterwards 
discovered by experiment that these primary layers, 
constituting an annual ring, were formed in sue- 
cession, during the period of growth and vegetation, in 
the year to which the ring belonged. So that how- 
ever curious it may seem, it is still true, that not only 
docs the relative thickness of each annual ring indi- 
cate the comparative fruitfulness of every year of the 
existence of tliu tree, but each of the primary layers 
composing the several rings tells, by its thickness, of 
the comparative vegetative energy of each week and 
day of the particular season to which it belongs ; and 
thus every tree becomes a record of the fertility of that 
period of time during which it lived and flourished. 
The branch possesses exactly the same structure as 
the trunk, it is, in fact, a secondary trunk. 

Outdoou Studies. — Chara gracilis is now in its 
best condition for microscopic purposes. Among the 
plants of the field now in flower, and useful for special 
purposes in the observation of various details of vege- 
table physiology, the following demand enumeration : — 
Salic or nia radiants, sea-shore ; Parnasaia paluatris , 
bogs ; Alisma reports, lakes ; Polyyonium Hydropiper 
and minus, wet hollows ; Stachys yennanica , chalk hills 
and sandy banks; Bidcns cornua , ditches. The insects 
most likely to be met with are the following : — Holo • 
phorus fennicus, Proscarabaus autumnalis , Gomphocerus 
ruftis, Colins odusu, and chrysotheme , Chloniits vestitus, 
Avrulia viridissima, Acherontia atrupos. 


JMr J\foteworthy’s 

Attempts to rHOToouArii the Comet of July, 
1801. — As far as we have been able to learn (says a 
writer in the London Review), these were, without 
exception, failures. An exposure of the sensitive plate 
to its luminous image, in a telescope, for 120 times as 
long as sufficed to depict the comet of 1858, entirely 
failed with the present one in giving any trace of un 
image, thus proving that there is an essential difference 
between the two bodies in physical constitution, inas- 
much as whilst the luminous rays emitted by them 
were of almost equal intensities, the actinic rays were 
almost entirely absent in the light from the present 
comet. It resisted even the powerful photographic 
arrangements of Mr. Warren De La Rue. After three 
minutes' exposure in the focus of his 18-inch reflector 
the comet had left no impression upon a sensitized 
collodion plate, although a neighbouring star, ir Ursa? 
Majoris— close to which the comet passed on the night 
of the 2nd (Tuesday) — left its impression twice over, 
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from a slight disturbance of the instrument. Mr. 
De la Rue also, at that time, fastened a portrait camera 
upon the tube of his telescope, and, with the dock- 
motion in action, exposed a collodion plate for fifteen 
minutes to the open view of the comet without any 
other effect than the general blackening of the surface 
by the skv-light, accompanied with impressions of fixed 
stars in the neighbourhood. He mentions, in a private 
letter, that he intended to have “a good search for the 
nucleus among the stars depicted,” adding that he was 
quite struck by the want of actinic force in its image. 

A Portable Peeks. — From the interest Mr. Note- 
worthy takes in giving publicity to simple ideas and 
things, for the good of the readers of Recreative 
Science, 1 have been induced to submit an illustration 
with explanation of a simple and portable press, which 
may be U9ed for a great many purposes connected with 
philosophical amusements. The idea suggested itself 



to me after a great number of experiments in trying 
t.o obtain a parallel and equal pressure without a screw. 
The object 1 required was a simple printing-press, by 
which I could take impressions of any wood-engravings, 
the results of attempts* at beguiling leisure-hours. 
Living six miles from a printer I have no opportunity, 
without inconvenience, of bis assistance, hence the 
necessity for supplying my own wants. 1 am not 
acquainted with a printing-press beyond reading about 
it, consequently, if the terms applied to the various 
parts be incorrect, it must be attributed to my igno- 
rance. I have not sent a drawing of ray forme, tyra- 
pan, and frisket, which are simple and moveable on 
the bed. The tympan and frisket nre as one part, the 
latter being two elastic webs placed parallel to each 
other on the face of the tympan, and under the webs 
slide two strips of cardboard, which keep the paper ou 
the tympan. The back of the tympan is moveable, 
which enables me to pad or reduce its thickness to suit 
requirements. The platen, c, is kept close to the collar 
by means of two springs or two pieces of elastic web. 
"When a pull is effected, the lever, E, travelling up the 
inclined planes, n n, forces them and the platen down, 


and by reversing the pull, the springs recoil, carrying 
the platen back to its highest place, which is when the 
lever is parallel to the planes, or between them. The 
height of the planes gives the amount of pressure. I am 
not aware that this kind of press has been tried ; it is 
quite new to me, and its cost only being for material, 
the workmanship being my own. I made a press on 
the principles of a lever of the second order, ahd the 
platen descended parallel, but without the press being 
fixed, tho pressure on the platen was materially dimi- 
nished. The inclined piano press can be moved to 
suit convenience, and its pressure maintained for any 
time by simply inserting a stop in the top of the platen 
to keep the lever from returning. — James Saxtv, 
Marled Laringtnv. 

Habits oe Wasps. — Mr. R. L. Edgeworth says, in 
his interesting paper on wasps, that they do not destroy 
bees, and that from one solitary experiment of intro- 
ducing a bee into a wasp’s hive he deduces that wasps 
never attack or destroy beehives. Tt is a pity to make 
such dogmatical deductions, without keeping bees as 
well as wasps, and watching the results. I may men- 
tion, for the defence of “the popular creed,” that so far 
as making the attempt, goes, 1 have seen bees (which 
I keep under most favourable circumstances for their 
protection), attacked at their own hive-door, while tho 
liivo whs in the most flourishing order, and when the 
bees were most numerous. Indeed, I have seen and ad- 
mired the bravery of a single wasp coming to the hive 
when I was feeding the bees, and stealing a dip at the. 
sweets, challenging to single combat the first bee who 
came near him, grapple with it, roll struggling over 
the edge of the hive-lioard, fly olf with it fighting in 
the air, where, by his superior activity, he got an oppor- 
tunity for a fatal sting, and return triumphantly alone, 
doing next minute the same thing, and this half-a-dozen 
times in succession. It was only when two or three 
bpos got ou him at once that ho was mastered, and 
received bis own coup Jr grace, not without a most va- 
liant defence against, so great odds. It is a beautiful 
sight to see the wonderful fencing a wasp will employ 
to keep his assailants at arm’s length, and the gym- 
nastic feats lie will perform with lightning speed, while 
the slower bee is astonished to grapple empty air when 
dashing at the place his yellow foe occupied. A wasp 
confined with a dozen bees in a glass jar will for a 
long time dodge about among them without their being 
able to lay hold of him, while he is dealing bites, cuffs, 
and stings, if he has a chance, in the joints of apassing 
bee, and his black antennae vibrating incessantly in 
every direction, showing iutense nervous energy, and 
a mind fully alive to his peril, yet cool enough to enjoy 
its excitement too. 1 have seen a wasp pass along the 
inside of a glass hive among thousands of bees, 
clutched at by numbers, but doubling and twisting 
among them so adroitly that he ran the gauntlet the 
whole length of the hive, and got safe out again, no 
doubt somewhat glad, yet very little frightened on the 
whole. Hoping you will put in this scrap, X send it, 
knowing many others may have seen such curious 
sights of insect life, and may be induced also to send 
them. — C. Hope Robertson. 
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Marsdon Poole. 


THE ROCKS AND CAYES OF MARSDEN BAY. 

Whereabouts in Great Britain will you | of forming an estimate of tho reality of life 
meet with, the sternest realities, botli in the northwards. Would you see men struggle 
outward aspects of Nature, and in the life of against difficulties, with a perseverance and 
the people? In the far north, certainly; ; endurance such as has no parallel, on a 
where hard rocks, and hard fare, and hlcak general scale, in all the varied departments of 
winds, and a myriad minor difficulties effect • industry P Then watch the Tyne boatmen 
a sort of compression of humanity, so that , where the river narrows at the old bridge, 
we have its essence in character, and intellect, while the tide is at full flow and the stream 
and will. So I thought, after a northern tour covered with black craft. Would you make 
which ended at the Tweed, in the midst of j acquaintance with a scene destitute of every 
one of the bleakest winters of the last half | one of those natural graces of rural beauty 
century. But it was on the homeward jour- | which we are accustomed to regard as essen- 
ney, during which I halted for a week at j tials of happiness P Then take a voyage down 
Newcastle, that I had the best opportunity i the Tyne, and count how many little black 
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bushes, representing shrubs killed by coal- 
dust, there are on the banks in the course of 
the first two miles. And if you want a sen- 
sation, wait for a fierce hurricane from the 
cast in the month of J anuary, when the wind, 
rushing in from the bleak Gorman Ocean, 
tears oyer the bar, and up the Tyne valley, 
as if the end of the world had come, and the 
atmosphere was the element first doomed to 
destruction. Then do as I did ; go on board 
a tug-boat and go out to sea boldly, and if 
the helmsman lashes himself to his post, and 
suffers the wind to scar his face into ribbons, 
as though the elements were transformed to 
whips of wire, and each w hip wielded by a 
fury, imitate his example, and hold on to the 
end of your course, and he assured of one 
reality. My destination on the little tug, that 
pierced the wind like a well-shot arrow, was 
the Bay of Marsden, about five miles from 
Sunderland, where the magnesian limestone 
exhibits its boldest features and most decisive 
characteristics. Just now the same scene is 
as good a representation of fairyland as any 
in these islands. The w'ind has been westerly 
the greater part of the summer, and will pro- 
bably continue so till near Christmas, and 
with the wind in any quarter hut the north or 
east, commend me to the coast of Northum- 
berland for the enjoyment of the picturesque 
and the pursuit of Recreative Science. 

I’ll tell you of a trip, easily accomplished, 
and full of wonders for a southerner. Take 
the night train from Zing’s Cross for New- 
castle. Lie full length in a first-class carriage, 
and sleep soundly till about three a.m., then 
bestir yourself and look out of the windows. 
You will then, or soon after, behold a land- 
scape of indistinct hill and dale; on every 
hill a watch-fire, in every dale huge wreathing 
mists, as sublime in their indefinable mag- 
nitude as those that make a mystery of the 
sunrise on the Brocken. As you hurry on, 
the fires seem to break out in greater splen- 
dour, and they multiply, so that at last you 
appear to be inclosed within them, and those 


nearest your route are seen to be of vast 
dimensions, covering sometimes as much as 
an acre of ground. It is no gathering of the 
clans, no signal of revolution ; you are simply 
nearing the coal-fields— -have now begun to 
traverse them, and your journey ends in the 
very heart of the great depository of the 
carboniferous Btrata to which England owes 
much of its greatness among the nations. 
You may spend two days well in the in- 
spection of the castle, the high-level bridge, 
the beautiful now town, and the quaint old 
town, which from the bridge appears to be 
utterly ruined and in process of interment, 
for it lies deep down in its grave, beside the 
hurrying waters of the busiest of tidal rivers. 
The market will show you Scotch cattle and 
Scotch shepherds, and the narrow streets 
near the waterside will present examples of 
human visages furrowed by toil and begrimed 
with coal-dust, each and all illustrative of the 
reality this side the northern border. 

You know that Shields is almost wholly 
tunnelled under, for it is built over a most 
productive coal-mine, and beside the railway 
station the pit-fire blazes all night and all 
day like a permanent model of Vesuvius. 
Sunderland has its own peculiar points of 
interest, especially in regard to the class who 
go down to the sea in ships ; and from either 
Shields or Sunderland the way to Marsden 
is as plain as roads and footways can make 
it. In my winter journey I landed at Tyne 
Bar, and took my way along the beach, 
deafened by the roar of the breakers. From 
Sunderland the journey may be in great part 
accomplished by rail, via Cleadon, or from 
South Shields, by way of Westoe, on foot. 
Having made the pilgrimage by each of the 
routes, I prefer that from Shields, by the 
footpath along the cliffs. 

In whatever way the stranger approaches 
Marsden, he will soon be satisfied that he has 
alighted in a region as rich in interest, both 
for the mere sight-seer and the scientific ex- 
plorer, as any on the coast of Britain. Its 
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very name ia suggestive. It is the Mare's 
Den 5 the den or cave by the sea. To reach 
it from Tyne Bar, the walk lies along a grand 
beach strewn with boulders of honeycombed 
limestone, and bounded by a precipitous rango 
of rugged cliffs on the right hand, and the 
“mysterious sea ” on the left. If the temp- 
tation to gather tufts of Laminaria , and to 
remove Actinia and molluscs from their rocky 
anchorage, can be resisted, the journey can 
be completed in half an hour, and then there 
is Marsden Bay, with its grand semicircular 
expanse, full before him. But there are other 
temptations than those that spring out of the 
ordinary routine of marine studies. The 
cliffs are everywhere pierced with caves, 
grottoes, and landslips. At the first cliff after 
leaving Tyne Bar, you encounter some of the 
loveliest land-springs imaginable, the fresh 
waters from the upland working their way 
through beds of moss, which is bo densely 
incrusted with fine sand as to be half petri- 
fied while in fall growth. You trace these 
water-courses by the water-worn line of the 
stones and the fringes of moss that mark the 
channels of the rivulets till they are lost in 
the ooze and tangle, where the breakers seem 
to chafe more furiously because of the little 
empire the rivulets claim for themselves on 
the margin of the consuming sea. While 
conning the bold outlines of the cliffs, and 
noting the creamy, tawny, and ochreous hues 
that add to the boldness of the escarpments, 
you are charmed to hear, in the first bay, a 
tinkling sound, such as might arise from the 
pealing of a chime of fairy bells. It proceeds 
from the “ Fairies* Home,” one of the most 
curious of the water-worn caverns, which a 
guide will easily direct you to, and you may 
creep through a slippery archway into a dark 
hollow, and behold a fairy fountain of fresh 
water bubbling from the rocky wall, and 
flowing over the shining green floor into a 
series of depressions of the shape and size of 
large saucers, in which it spins round and 
round for ever, to the shrill music of its own 


bubbling, and the bass roar of the surf with- 
out. This spring is the “ fairies’ kettle,” and 
the depressions are the “ fairies* cups.” You 
I will imagine the cave to bo formed of rough 
masses of copper-ore, but there is not a particle 
of metal in the limestone ; the metallic lustre 
is wholly due to the cryptogamic vegetation 
and the imperfect illumination. Away from 
this spot the interost of the walk increases 
I at every stop, the cliffs are wilder, the sea 
birds wheel overhead more confidently, as if 
to say, “ This is our homo/* and the tide- 
washed blocks appear to have been strewn 
about by a race of giants, bent on beguiling 
the surf to chase them beyond its proper con- 
fines. You are now reaching a district of 
caves and grottoes, and you pause at last to 
behold the broad expanse of Marsden Bay, 
with its broken outlines, and its strange ad- 
mixture of the works of man with the works 
of Nature, and both in their most sportive 
moods as if in playful competition. 

With but half a geological eye, you per- 
ceive that you aro in a region of magnesian 
limestone, a portion of the great Permian 
formation, lying immediately over the coal. 
A careful scrutiny will further show that the 
strata lie unconformably, and a detailed ex- 
amination will evince the fact that since its 
deposit it has been torn, and shaken, and shat- 
tered by upheavals and convulsions from be- 
low. The cliffs form the segment of a circle 
in their general outline, at the southern ex- 
tremity of which there is a low range of 
rocks, forming a sort of detached breakwater, 
extending from beyond tho southern end of 
the arc to about the centre, whore it turns 
sharp round and bisects it by a cord run- 
ning in to the land. At the northern ex- 
tremity the cliff 1 breaks down into a range of 
dark brccciated rocks, which run out to sea, 
and lose themselves in the water at the line 
of low tide. Within these two points the 
cliffs present a succession of vast broken 
surfaces, variously tinted with buff, ferrugi- 
nous, and ochreous stains, and of varying 
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degrees of compactness, as evidenced in the 
irregularity of their submission to the de- 
nuding action of the sea, which has increased 
the wildness and grandeur of their outlines 
by its assaults upon the masses of greatest 
pulverence. In many places the bases of the 
cliffs are so water-worn that they appear to 
stand on a succession of honeycombed pillars, 
the interstices of which open into caves and 
hollows. From one of these there is a way 
of ascent, by means of a circular orifice, to the 
land above, originally formed, so it is said, 
for the convenience of smugglers. 

All around within the crescent of the 
mighty sea-wall of natural cliffs, of from one 
hundred to a hundred and fifty feet high, 
are scattered masses of the same rock, evi- 
dently detached from the mainland by the 
wasting action of the sea. These are of closer 
texture than many of the cliffs that bound 
the scene, as the geologist will discover by 
testing them with his hammer ; and to this, 
doubtless, they owe their preservation aB iso- 
lated masses once forming integral portions 
of the limestone coast. “Pompey’s Pillar” 
is one of these. It is almost an obelisk wholly 
formed of slabs of magnesian limestone, 
sculptured, honeycombed, and decorated 
with almost the regularity of an architec- 
tural work. In the very entertaining Guide- 
book, published by Ward, Newcastle, Bold 
to visitors, there is another mass described 
as “ on the east of the pillar, dislocated and 
broken, and still standing as if some invisible 
genie supported it in his cloudy arms.” It 
was from this unnamed mass that I obtained 
the best specimens of one of the curiosities 
of Marsden, the flexible limestone. This can 
be detached in large laminse of from nine to 
twelve inches in breadth, and about half the 
thickness of a common lead-pencil. Taking 
a sheet in both hands, and placing the two 
thumbs under it towards the centre, it can 
be bent to about fifty degrees of a circle. 
Pack up your specimens, and some time after 
attempt the feat again, and they crumble into 


fragments. The flexibility is dependent on 
the amount of moisture in the stone, and 
though very brittle when desiccated, they 
bend as easily as at first if plunged in water 
a few minutes previously. Another curious 
pillar is that known as Lot's Wife, a thin 
contorted shaft. Though closely related to 
the saliferous masses of the New Bed, there 
is no saline matter in the rocks at Marsden ; 
nevertheless, the pilgrim in Marsden Bay 
will he pretty sure to call to mind John 
Bunyan’s description of the “ old monument 
hard by the highway-side,” at which Chris- 
tian and Hopeful gazed so earnestly, and 
where, “after a little laying of letters to- 
gether,” they read out the inscription, “Be- 
meml?er Lot’s wife.” Close by is a grand 
mass of huge boulders running away in easy 
slopes to the sea, all covered with masses of 
emerald green vegetation, and appropriately 
named the “ Velvet Beds.” Those who can 
traverse these slippery surfaces will discover 
in them the proofs that the marine flora of 
Marsden is not to he contemned, for, besides 
the broad glistening meadows of Ulva, Ente- 
romorpha, Laminaria, and Cladophora, there 
arc also some more interesting forms of rarer 
kinds, such as Bryopsis plumosa, Chondrus 
crispus, Ahnfeldtia plicata, Cystoclonium pur- 
purascens, Dumontia filiformis, with Coral- 
lines and Janias, and amongst them, all the 
commoner zoophytes, crustaceans, and mol- 
lusks of the cast coast ; but I never met with 
any rare animals even during a summer ex- 
ploration. 

We approach, at last, to the two “lions” 
of the place. Looking seawards we descry 
the huge rock of Marsden, to which all the 
pillars and detached cliffs are subordinate. 
This is a table-rock, isolated, and remaining 
uncovered at the highest tides* It stands all 
alone in its glory, like a bulwark or towei 
of defence to the other “lion,” which lie! 
snug under the cliffs, or rather hides ifcscli 
within the cliffs, the cavemed hostelry of the 
once famous Peter Allan. These are the 
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principal* objects of attraction to holiday folk 
from the adjacent towns of Sunderland, 
Shields, and Newcastle ; where they waken 
the echoes, in the summer-time, with their 
merriment, and frighten the sea-monsters 
with the sounds of fiddle and bugle, and the 
laughter that mingles with the rustic dance 
within the recesses excavated by the genii of 
the place, Jack the Blaster and his successor 
Peter Allan. Marsden Eock rises 109 to 130 
feet in height, is about 230 feet in length, 
and 120 feet in breadth, and the surface com- 
prises nearly an acre of ground. It is easily 
accessible by means of ladders and the ex- 
cavations from the side, through to the top, 
accomplished by Peter Allan, who played 
Eobinson Crusoe on it, and after exterminat- 
ing the wild-fowl with his unerring gun, 
peopled the rock with white rabbits. 

This is of the same magnesian limestone 
as the cliffs, the whole of the laminso of which 
are shattered into small, angular pieces ; but 
all retain their original places of superposi- 
tion. The base of the rock is worn into pil- 
lars, so that at low tide it appears in many 
places like an ancient and ruined architec- 
tural structure. The pillars are eaten away 
into fissures and perforations, and the sea 
dashes in and out between them with an im- 
petuosity that threatens some day to bring 
down the whole. But the mass is firm enough 
to endure for centuries, as may bo seen by 
an examination of the base through the na- 
tural archway, which affords a glimpse through 
it of the shipping in the offing. From the 
summit of this rock a fine view of the whole 
of the bay may be enjoyed, for the enjoyment 
of the picturesque alone, or for combining 
with it a geological survey. 

These magnesian limestone rocks lie im- 
mediately over the coal measures, and belong 
to the group formerly designated New Eed 
Sandstone, but now classed in the great sec- 
tion of the Permian, bo named by Sir Eode- 
rick Murchison, to harmonize with his Si- 
lurian, Devonian, etc., this group being ex- 


tensively developed in the Eussian govern- 
ment of Perm. The strata next above these 
are those of the Mesozoic, or Triassic group, 
which consist chiefly of coloured marls, beds 
of rock-salt, and variegated sandstones, ex- 
emplified in the sandstones of Cheshire and 
the saline beds of Worcester ; the lowest of 
the group, which lie immediately over the 
Palroozoic, or Permian, being well exempli- 
fied in the magnesian limestones of York and 
Durham. 

The large per centage of carbonate of 
magnesia in the rocks at Marsden,' and 
their susceptibility to erosion by water, are 
the points of their history that firBt arrest 
the attention of a geological pilgrim. There 
is no group of rocks on any part of the 
coast more picturesquely water- worn, honey- 
combed, and internally fractured than these. 
Many of the largest cliffs are made up of 
fragmentary masses, or very regularly brec- 
ciated throughout their whole structure. In 
exploring the face of a cliff, or one of those 
natural obelisks that adorn the bay, it will 
be easy to detect occasional layers of powdery 
material, alternating with concretionary 
jnasses, the concretions frequently resem- 
bling bunches of grapes. These variations 
of texture explain the readiness of these 
rocks to yield to aqueous friction, and the 
thousands of arches, tunnels, caves, pillars, 
and abutments, which characterize the bases 
of the great masses, indicate how the softer 
portions of the rock have been removed by 
the devouring sea, and the harder materials 
left for the support of the superincumbent 
masses. It seems, indeed, as if after the de- 
posit of these beds in situ, and their complete 
consolidation, they were broken up by inter- 
nal convulsions and again rcconsolidated by 
the transfusion of calcareous cements. Such 
a conclusion will force itself upon the mind 
of any thoughtful observer who will compare 
the oblique laminations of Pompey's Pillar 
with the horizontal angular layers of Mars- 
den Eock, all testifying to shocks from within 
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acting without uniformity on the polarity of 
the strata. 

So much for the general physical aspects 
of these remarkable structures. In their 
palaeontology the observer will soon discover 
that their fossils increase in a descending 
order. Towards their summits they are bar- 
ren almost beyond hope ; at their bases they 
are pretty sure to reward a diligent search. 
To indicate, much less describe, the palaeon- 
tological features of these rocks would de- 
mand too much space in this general sketch ; 
suffice it, that the Permian formation is ade- 
quately represented, and the practical geolo- 
gist is reminded of a fruitful quarry. 

Reference has been made to the excava- 
tions of a strictly artificial kind, and these 
arc, in truth, the great attractions to holiday 
folk who visit Marsdcn Ray. The great 
rock of Marsden plays the j>art of bulwark 
to a hermitage under the cliffs, where the 
renowned Peter Allan plied his skill as a 
miner in excavating a series of chambers in 
the face of the cliff, in the front of which 
he constructed a hostelry, and gathered to- 
gether an extraordinary number of curiosi- 
ties. Whatever were the motives of this 
local Crusoe, he certainly accomplished some 
extraordinary works. There are fifteen rooms 
hewn out of the solid rock, and they are re- 
spectively known as the “ dining-room,” the 
“ devil’s chamber,” the “ jail-room,” the 
“ball-room,” etc., etc. The last-named is 
perhaps the most curious of any. It is a 
large cave supported by pillars, with a 
planked floor, and numerous dark recesses, 
one of which is much used as a place of ro- 
mantio retreat for young lovers who have 
already exchanged glances to the music of a 
fiddle in the ball-room. 

When the cave and its recesses havo 
been explored, there remains for the pilgrim 
in search of the picturesque, the history of 
the famous Peter, which may be pleasantly 
conned on the spot by the help of the Guide- 
book just referred to, and to which innumer- 


able additions will be made by Peterii family 
and friends at the cavern, where good Eng- 
lish cheer may be enjoyed in remote seclusion 
from the world, within the hearing of the 



Ball-Room. 


angry surf, and with the finest of sea- views 
spread out before the pilgrim as a moving 
panorama. Peter held possession of his rock- 
hewn tenement two and twenty years, and 
his grave may be seen in Whitburn church- 
yard hard by, where a simple stone bears the 
inscription (so chosen because of his name 
and occupation) — 

“ the lord is my rock and my salvation.” 

If any reader, who through this brief 
notice of a remarkable district, should hurry 
away to Marsden Bay, and enjoy only a hun- 
dredth part of the pleasure I have experienced 
there, there will be no occasion for regrets. It 
is a place equally adapted to delight the tour- 
ist in search of health and amusement, the 
gatherer of things curious in human bio- 
graphy, the serious savant bent on quarry- 
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ing the depths and dips and physical consti- and hand-net. There is nothing small or 
tation of the ancient ribs of the earth ; or the mean about the Bay of Marsden ; Nature 
aquarian amateur, who with eager eyes looks j shows herself there in grand proportions, 
upon the sea-shore as a fishing-ground, and as the mistress of tho marvellous, and the 
mingles with his reminiscences of marine j sphynx who propounds great riddles, 
scenery the details of his captures by dredge | Shibley Hibbebd. 


PREVALENT THEORIES OF SPONTANEOUS GENERATION. 


Why is it that tho contemplative and 
thoughtful mind is so deeply interested in 
the great scientific question of the day, the 
“ origin of species" P Why is it that we find 
some of tho master intellects of tho age give 
in their adherence even to the plausibility of 
the hypothesis by which Mr. Darwin attempts 
to elucidate this question P 

Both these questions may be answered in a 
few words. We live in an age of Sceiticism. 
The human intellect has burst through the 
bonds of rational induction, and is running 
wild in tbe hopeless maxes of assumption 
and conjecture. Thus the grand induction 
of the special creation of organized beings 
has been given up by Darwin aud Hooker, 
by Huxley and Grant, and Dr. Asa Gray, 
and tbe doctrine of tho genetic origin of all 
living things in one primordial organism has 
been substituted in its place. 

The last finishing touch to this new doc- 
trine has been given by Dr. Grant, who, in 
a recent publication, entitled a “ Tabular 
View of the Primary Divisions of the Animal 
Kingdom" (Walton and Mabcrly, 1861), has 
not only recorded his adherence to Mr. Dar- 
win’s hypothesis, but has gone far beyond it. 
Mr. Darwin inferred that all organic things 
were derived from one primitively created 
form. Dr. Grant tell us the “ forces of gra- 
vitation, cohesion, and affinity of the mineral 
kingdom are converted in the vegetable king- 
dom into complex chemical forces, effecting 
higher organic combinations, producing new 


and remarkable properties in the compounds, 
and eliciting vital phenomena believed by 
some (sic!) to belong to a class distinct from 
those of chemistry and physics. This highly- 
prepared organized matter forms tho food of 
the animal kingdom, where the accumulated , 
concent rated , and converted forces effect com- 
binations, produce properties, and elicit phe- 
nomena of a more transcendant character, 
constituting the life of the higher organiza- 
tions, — (P. 91.) 

The general reader will not be suqmised 
to hear that a book containing doctrines like 
these should be dedicated in glowing words 
to Mr. Darwin. “ With one fell swoop of 
the wand of truth," says Dr. Grant in the 
dedication, “you have now scattered to the 
wind the pestilential vapours accumulated 
by ‘ species-mongers* over every step of this 
ever- varying, ever-charming part of Nature’s 
works j and your next movement will dispel 
the remaining clouds of ‘mystical superna- 
tural typical intrusions,’ which still hang on 
the horizon of the sublime prospect now 
opening to the view of the natural animaliza - 
tion of the orhs of space by the same simple 
laws which govern the physical and chemical 
phenomena with such wondrous harmony 
throughout the rest of the material universe 
— (Dedication, p. vi.) 

I ventured, in a work* published last 
year, to bring forward proof that Mr. Dar- 
win’s hypothesis, if true, must destroy tho 
# “ Species not Transmntable.” Groombridge, 
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foundations of the religion of the Bible. I 
went further ; at page 76 I remarked 
“The author of the ‘Vestiges’ believed in 
spontaneous generation. Apply this belief 
to the formation of Mr. Darwin’s original 
organization, and the whole face of living 
Nature may be swept away from the evidence 
of religion, and we should have to fall back 
upon the ‘countless spheres’ where fortu- 
nately ‘ natural selection* can never reach.” 

I certainly did not think, when I penned 
those lines, that we should have, within 
eight or nine months, the announcement 
gravely made, by a distinguished comparative 
anatomist and a professor in one of our col- 
leges, that “spontaneous generation” was not 
only a great truth, but that it was not even 
an exception, but the rule of the formation 
of animal forms. 

“ Thus all animals and parts of animals 
originating de novo from their fluid elements, 
and passing through the conditions of liquor, 
plasma, nucleus, and cell, the dogma of 
Harvey, omne vivum ex ovo , suitable to the 
evolution period, is now changed, by the mi- 
croscopical investigations both in the vege- 
table and animal kingdom, to nullum vivum 
ex ovo” — (Grant, “ Op. Cit.,” p. 86.) 

Again, at page 81, in describing “ infu- 
sorial animalcules,” he says, “ always dis- 
tinctly originating de novo from their fluid 
elements.” Further, the monad is thus de- 
scribed : — “ Appearing at first as particles of 
albumen or gelatine, formed from their fluid 
organic elements in the infusions of vegetable 
or animal matter in the waters of the globe j 
never originating ah ovo, nor by the meta- 
morphosis of pre-existing vegetable cells, but 
readily multiplying by fissiparous generation, 
and metamorphosing into an indefinite series 
of higher forms, as do also the protophytic 
germs of plants.”— (“ Op. Cit.,” p. 87.) 

Dr. Grant, then, not only endorses all Mr. 
Darwin’s views — not only takes them in their 
totality as proved facts, but he fills up the 
little left in the measure by asserting the 


doctrine of spontaneous or equivocal gene- 
ration as established. 

Now, in the mere fact of the animalization 
of vegetable matter by its own inherent 
forces, I can see no special objection if it 
can be proved to be true. It may be merely 
an act of creative power rendered visible, 
and the secondary cause, viz., the inherent 
force in the vegetable infusion, may be one 
of the means used by creative wisdom whereby 
creation is effected. 

What I object to is, first, that the spon- 
taneous generation is assumed to be true, 
and then that a long series of developmental 
changes are assumed to follow, by which spe- 
cies are formed, and the world filled with 
animal life. 

“No animal can ho formed by Nature 
or Art in its perfect state de novo , or even ah 
ovo , without its passing through the entire 
long series of developmental changes peculiar 
to each.” — (“ Op. Cit.,” p. 89.) 

It has been urged against my former 
work that I mixed up religious feeling with 
scientific matter, and it has been most un- 
justly said that I have endeavoured in that 
book to raise or revive the odium theologicum . 
The same weak-minded people may lay against 
mo a similar argument now, because I have 
stated, and again repeat, that the theory of 
the development of species as argued by Mr. 
Darwin, and as further attempted to be car- 
ried out by Dr. Grant, has not been proved 
to have a basis of truth ; that, in fact, both 
hypotheses arc, according I believe to the 
very best and most trustworthy inquirers of 
modern scientific men, with all their im- 
proved means of investigation, proved to be 
untrue. 

I should never have alluded to the re- 
ligious part of the question had I not con- 
sidered that the views held by Mr. Darwin 
were opposed directly to revelation. If I 
had brought scientific evidence from the 
Bible to oppose the scientific deductions ol 
Mr. Darwin, I should have rendered my- 
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self open to the charge of raising the odium 
theologicum. But I did no such thing. I 
stated, as the grounds for my opposition, that 
Mr. Darwin's views were formed on assump- 
tion, that they were not susceptible of proof, 
and that I did not consider he had attained 
a locus standi , from which he could open a 
successful battery against that doctrine of 
creation which was consistent with revelation. 
As one who had devoted the best part of his 
life to scientific pursuits, I felt tired of that 
continued effort to reconcile revelation with 
science, which generally ended in a kind of 
compromise, in which the former was sure to 
suffer. There is surely nothing unfair, enter- 
taining as I do these opinions, in doing battle 
with Mr. Darwin. But another aspect has 
been put on the controversy Bince the pub- 
lication of my book. 

Dr. Asa Gray, in a very well-written and 
well-argued pamphlet in favour of the Dar- 
winian hypothesis, has endeavoured to prove 
that it contains nothing which is opposed to 
revelation. Now, this is a position no one of 
mark has ventured to take in this country, 
and I can very readily imagine that in a 
country where the Negro is considered by 
many as a lower species than man, that the 
distinct, and clear, and unequivocal account 
of the creation which is contained in the 
Mosaic history should be superseded by a 
human hypothesis, which refers the creation 
of man and all living things to secondary 
causes, acting fortuitously for past ages, be- 
fore the period referred to by the inspired 
writer. But in this country the great mass 
of people are believers in the truth of the 
Bible. Our religion is entirely founded upon 
the Mosaic account of creation. If man was 
not, as there stated, specially created, there 
could not, by any possibility, any stretching 
of imagination, be a period allotted to him 
in which the first great sin was committed, 
which rendered the appearance of a Medi- 
ator necessary, and without a Saviour the 
whole Christian religion must fall to pieces. 


Now mark: this, I say, is the ground 
upon which I have come forward to oppose 
Mr. Darwin. I do not use this as an argu- 
ment against his scientific inductions, but 
simply as a reason why I should prove, if 
possible, that those inductions are unsound. 
Surely, then, as the “Athemjeum" remarked, 
wo “ arc manly and well met." 

I may here notice another argument 
which reviewers have used. A comparison 
has been made between Mr. Darwin as a 
great naturalist and myself as one, compara- 
tively speaking, not known, and I have been 
accused of presumption in daring to find 
fault with such a man. There is a great 
deal of very erroneous and mischievous 
feeling in such a remark. Mr. Darwin has 
written a very able work upon the fossil and 
recent Balanidsc. If I had written a work 
to disprove any of the facts in that book, 
without a thorough knowledge of tho indi- 
vidual anatomy or specific characters of those 
molluscs, I should have been open to such 
a charge. But Mr. Darwin's theory of the 
“ Origin of Species" is founded, in a great 
measure, upon the facta of others, and 
Grant’s hypothesis of “ Spontaneous Gene- 
ration" entirely so. The two questions refer 
to zoology and comparative anatomy, and phy- 
siology and histology, as they are related to 
us in books. I am, therefore, os competent 
to generalize upon know r n facts a9 either of 
them, and I trust we shall hear no more of 
these pedantic criticisms. 

Of all the points connected with Mr. 
Darwin’s theory, the physiological part of 
the question has received the least attention. 
This is partly because it is dead against him, 
and partly because a great many reviewers — 
even those who venture to make comparisons 
about men's fame — are entirely ignorant upon 
the subject. It is, however, in physiology 
that the great argument against Darwin is 
to be found. It is all very well to say that 
the cauliflower and turnip, being descended 
from two species of cabbage, you obtain in 
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these two species a locus standi , whereupon 
you may infer that they were therefore de- 
scended from the same parent. And a great 
deal may be analogically founded on such an 
argument. But until it is proved physio- 
logically that the vegetable matter of the 
cabbage is the transmuted result of forces 
acting upon matter which was the common 
origin not only of cabbages and all vege- 
tables, but of animal matter also, the whole 
theory of Darwin falls to the ground. 

Dr, Grant says that such is the result, 
but he does not accompany the statement 
with any kind of proof or attempted proof. 
He says, nullum vivurn ex ovo, and that vege- 
table matter has the power within itself of 
animalizing the world ! In other words, he 
believes in the spontaneous or equivocal 
generation of animal life. 

How, if there is one question which has 
more than another received the earnest and 
most zealous attention of naturalists during 
the last fifty years, it is this. And what are 
the results P 

The world was startled so late as last 
year (1860) by the experiments of M. Pou- 
chet. Since the memorable failure of Crosse 
and Weekes, no experiments have obtained 
more attention than thoso of Pouchot. After 
apparently most careful and elaborate efforts 
to examine the atmospheric air in all places, 
and bringing its contents to the test of mi- 
croscopical investigation, ho announced to 
the scientific world that it did not contain 
the ova of animalcules which are supposed 
to become developed in vegetable infusions ! 
Here was a grand discovery I Equivocal 
generation was proved at last, and the de- 
velopment school was in ecstasies. 

Alas 1 the ink was hardly dry upon Pou- 
chet’s statement, when another experimen- 
talist, of equal credibility, utterly destroyed 
it. Hay, more, M. Pasteur has proved, if 
well-conducted experiments by an able man 
are of any value, that not only is Pouchet’s 
account wrong, but the converse is true . His 


statement is so important as bearing upon 
this subject, that I will insert here a resume 
of it from M. Pasteur’s valuable paper in the 
u Comptes Rendus,” Sept. 3, 1860, p. 348. 

M. Pasteur introduced into several glass 
flasks, measuring 250 cubic centimetres (about 
100 inches English), a quantity of albuminous 
water from the yeast of beer, and albuminous 
water containing sugar, etc., so as to fill one- 
third of the vessel. He then drew out the 
nocks of the flasks in the spirit-lamp, and the 
liquid was made to boil. During ebullition 
the slender extremity of the flasks was closed, 
and a vacuum was produced in the flask. In 
a given locality he then broke off the dosed 
ends and allowed the air to rush in, which it 
did with considerable force, carrying with 
it all the particles of dirt or other mat- 
ter suspended in it. The flask was then im- 
mediately closed in the blowpipe, and placed 
in a stove heated to 20° or 3CT centigrade = 
about 42° to 02 5 E ah., that is to say in the 
best condition for the development of ani- 
malcules and mucores. 

In most cases the liquid decomposed in a 
few days, and organisms of the most varied 
kind appeared in the flasks ; far more varied, 
in fact, especially as regards mucedinero or 
torulacose than would have been produced if 
the liquids had been exposed to the common 
air. But, on the othor hand, it often hap- 
pened, several times in each of the experi- 
ments, that the liquid remained absolutely 
unaffected, whatever might be the duration of 
its exposure in the stove ! As mueh bo, in 
fact, as though the air had been exposed to a 
red heat. Thus M. Pasteur remarks, “the at- 
mosphere is far from constantly capable of 
affording the cause of the so-called sponta- 
neous generation. And it is always possible 
to procure in a given locality, and at a given 
moment, a considerable balance of common 
air which has undergone no sort of physical 
or chemical change, and which is, neverthe- 
less, wholly incapable of giving rise to in- 
fusoria or mucedine© in a liquid which 
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undergoes decomposition very rapidly, and 
invariably when in free contact with the 
atmosphere.” 

" Nothing he continues, “ is more easy 
than to augment or diminish either the num- 
ber of flasks in which organisms are pro- 
duoed, or the number of flasks in which 
they will be totally absent .” 

M. Pasteur then relates some most inter- 
esting experiments which he made in tho vault 
of Paris Observatory. Here tho annual tem- 
perature is equal, and the perfectly calm air 
would evidently allow every particle of dust 
to fall to the ground in the intervals of dis- 
disturbance which might be caused by tho 
movement of the observer or his objects. 
Consequently, all precautions being observed 
when the flasks are taken in, those which 
will ultimately afford no organisms ought 
to be considerably greater than when filled 
from the court of the observatory. And this 
is exactly what does take take place. The 
air in the vaults, when taken out with pre- 
caution, so as to avoid disturbance, proved as 
inactive as that which had been heated to the 
temperature of red hot iron . And this result 
was not the consequence of any special inac- 
tivity ; on the contrary, when saturated with 
moisture, as tho lower organisms do not 
require light for their existence, this air 
always appeared to the author more fitted for 
the development of organisms than that on 
the surface of the ground. 

In conclusion, M. Pasteur arrives at the 
fact that the ordinary atmospheric air, only 
here and there and without any constancy, 
presents the conditions necessary for the so- 
called spontaneous generation. 

Germs exist in one situation— close by, 
none at all — at a greater distance, some of a 
different kind. They are abundant or the re- 
verse, according to the locality. Bain lessens 
their number. In summer, after a succes- 
sion of fine days, they abound ; and in places 
where the atmosphere has been perfectly calm 
for a long time, the germs are entirely absent. 


M. Pasteur asks why Gay Lussac’s cele- 
brated experiment with heated or artificial 
air succeeded, or why Pouchet’s experiment 
with the mercurial bath was \ always suc- 
cessful P 

The answer to these questions is very re- 
markable. Gay Lussao and Pouchet thought 
that if organisms appeared in air which had 
been heated over mercury, the fact was con- 
clusive as to the absence, at all events, of 
gorms. 

But M. Pasteur observes that tho mer- 
cury itself is full of germs. He took a 
small globule of mercury, about the size of a 
pea, from an ordinary bath, and placed it in 
the decomposing liquid in an atmosphere 
previously heated to redness ; and in every 
experiment in two days organisms of vari- 
ous kinds were produced. But if the same 
experiment were made with a portion of tho 
same quicksilver which had "been previously 
heated , not a single living organism was 
produced. 

Now, are these experiments to be relied 
upon? I will not insult a distinguished 
foreign savant by requesting an answer to 
such a question. It is the weakest of all 
weapons, is that disbelief which is sometimes 
used instead of argument, springing either 
from peculiarity of mind, or much more fre- 
quently from ignorance. If we are to dis- 
believe experiments like these, there is an 
end altogether of scientific confidence. 

In the face, then, of these experiments, 
what becomes of Dr. Grant’s dogma that tho 
monad never originates ab ovo ? or that ani- 
mals “always originate from tho chemical 
union of fluid elements, never by evolution 
from indefinite ancestry ” P I ask here, as I 
did in my strictures upon Mr. Darwin's 
work, if it is a fair or just mode of reasoning 
out questions of such momentous import as 
these, upon data which are not only not 
proved, hut are positively disproved P 

But it is essential to Mr. Darwin’s theory 
that he should have a force like that which can 
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animalize vegetable matter, and which is far- 
ther endowed with an inherent and inalien- 
able power of transmutation into higher struc- 
tures. This power he calls variation, so that 
it is intimately connected with the doctrine 
just propounded by Grant. 

Dr. Grant’s theory is simply this : lie says 
that the nucleus of the first formative animal 
cell originates de novo from its fluid organic 
elements, either in the infusions of organic 
matter in the exterior waters of the globe 
( monadinea ), or in the interior of bodies al- 
ready organized (endo cystic a), never by evo- 
lution from indefinite ancestry. 

This is Dr. Grant’s idea of creation by 
secondary laws ; but it is completely upset 
by Pasteur’s experiments, which I have re- 
lated above, at least that part of it which 
refers to the monadinea in vegetable infu- 
sions. The other means of animalization by 
endocy sties, or the elementary or primitive 
molecules, granules, or cells of organic struc- 
ture, Grant has classed among the animals of 
creation under the quaint and provisional ar- 
rangement of genera — octcocystion (origi- 
nating bone), myocystion (originating muscle), 
chondrocystion (originating cartilage), ncuro - 
cj/stion (originating nerve), etc. 

The above genera are under the first sub- 
order, histocystica ; he then makes a second 
sub-order, hygrocystica , under which he 
classifies the provisional genera, hemacystion 
(blood corpuscle), myxocystion (mucous cor- 
puscle), galacystion (milk corpuscle), etc. 

That these are living organisms, no histolo- 
gist of modern days will deny ; that they arc 
independent members of the animal creation, 
I think very few will be inclined to admit. 
One of the most celebrated of modern histo- 
logists has written a large book upon the 
ultimate structure of animal structures, in 
which he has, with singular ability, urged 
the origin of all such structures in cellular 
tissue. Instead of the dogmas omne vivum 
ex ovo of Harvey, or the nullum vivum ex ovo 
of Grant! Professor Virchow has endeavoured 


to establish that of omne cellula e cellula . 
Now, surely if Pasteur has demolished the 
doctrine or hypothesis of spontaneous gene- 
ration, or the animalization of vegetable ele- 
mentary matter; in other words, if Pas- 
teur has destroyed Grant’s doctrine of the 
formation of monadinea , and Virchow and 
other eminent histologists have destroyed his 
theory of endocy sties, what becomes of his 
support to the Darwinian hypothesis of the 
origin of species P Why, it is simply placed 
in the same position as the great majority 
of Darwin’s arguments, on the platform of 
pure assumption. 

I will now turn my attention, for a Bhort 
time, to the pamphlet of Dr. Asa Gray, and 
also to his criticism of my work, “ Species not 
Trans mutable,” in “ Silliman’s Journal.” I 
wish to give every credit both to the pamph- 
let and its author. I never denied the high 
position and the great merit of Darwin as a 
naturalist. Grant has a European fame, and 
Dr. Asa Gray is one of the most distin- 
guished men in the new world, and well 
worthy to be ranked with Agassiz in the 
highest niche of science. 

I think, however, in his attempt to recon- 
cile Darwin’s views with Revelation, he has 
signally failed. His exposition is eloquent, 
ingenious, singularly clear and argumenta- 
tive ; but, notwithstanding this, I think I 
can prove that his argument has broken down. 

I am perfectly unprejudiced in this mat- 
ter. As one of the great body of human 
beings, I believe there is attached to them 
a responsibility both of things moral and 
divine. Like the rest of the Christian world, 
I derive this knowledge only from the Bible. 
Natural religion shows me clearly enough 
that there is a God ; its beauties fill me with 
delight ; its complexity and its harmony, with 
wonder and astonishment. But of my respon- 
sibility as a denizen of that beautiful world 
of Nature, I can only derive a knowledge 
from the Bible. W ithout that intimate know- 
ledge of dead languages which would give me 
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a scholar’s right to criticize the statements 
of the Bible, I am content to trust to the 
honour and integrity of those high classical 
authorities who tell me that those statements 
are correct. The great mass of mankind can 
say no more. Until these authorities are dis- 
proved by greater, I must believe them ; and 
until science has upset the statements of the 
Bible, I must take the liberty of believing in 
both. If they come into collision, I must be- 
lieve that is right which my clear unbiassed 
understanding tells me is so. If the Bible 
told me that I had three hands, I should un- 
hesitatingly disbelieve the statement ; but if 
it told me that I had a body wonderfully and 
fearfully made, and especially created by the 
fiat of the Almighty Power, I should unhesi- 
tatingly believe this, instead of a mere unsup- 
ported hypothesis, that I was formed by 
variation from animals lower than myself in 
the scale, and by the same secondary causes 
which we see exercised in the production of 
rain or sunshine. 

Dr. Asa Gray says ho can have no confi- 
dence in one who reasons thus, forgetting 
that such an analogy has nothing to support 
it. Secondary causes produce sunshine and 
rain, but a great Pirst Cause made the sun 
and the water. So I believe that while se- 
condary causes are the means by which my 
body grows and lives, yet was the first human 
body specially created by the same First 
Cause. Dr. Asa Gray says that he can rea- 
dily believe in the influence of design being 
brought about by secondary causes as by 
special creation, and Darwin introduces a 
“ divine ” into his book, who says the same 
thing. But they neither of them touch the 
real question. Nobody pretends to argue 
against secondary causes, unless the belief in 
them is applied in opposition to the belief in 
a First Cause. Both exist independently of 
each other, but they are inconvertible terms. 

God made man, and when He did so He 
endowed him with the power of living, and 
growing, and increasing by secondary causes. 


Darwin says, and his supporters agree with 
him, that man and all other animals were 
formed during the operation of secondary 
laws through myriads of years. Here I join 
issue, and I say, yonr hypothesis is not only 
improbable, but the facts by which you sup- 
port it are overstrained or not real, that 
your deductions are drawn from false data, 
and that your results are totally opposed by 
the direct and uncontroverted testimony of 
Scripture. 

Surely, then, the argument here is plainly 
enough stated. If I am wrong, the proof of 
my error is very easily produced. We do 
not want long, elaborate, highly- wrought, 
though often obscure, review's or articles to 
prove that I have raised the odium theologi - 
cum f or that I am out of court because I 
have allowed my feelings to express the in- 
dignation I felt when such a momentous 
subject as this has been attempted to be 
proved upon mere assumption. Instead of 
all this, I demand that you should show me 
physiologically that the inherent structure 
of animal organisms has within it a force, 
operating by variation, which shall produce 
different species, genera, orders, and classes. 
I demand that you shall prove to me that 
the various animals of creation have existed 
at times, either geological or recent, in a con- 
dition, as regards form, structure, and habits, 
iutermediate between the descendant and its 
presumed ancestor ; and then I have a right 
further to call upon you to prove that the 
design w hich w r e see in adaptation of species 
to the circumstances of its existence, has 
also been a visible and intelligible attribute 
of the creature throughout the various phases 
of its varying existence. 

If these conditions are not complied with, 

I must unhesitatingly claim for the old doc- 
trine a preference over the new. It is not 
enough to say that both are hypotheses, and 
neither susceptible of proof. Such a mode 
of reasoning would be a surrender on my 
part of the clear and, as I think, unanswer- 


226 


RECREATIVE SCIENCE. 


able arguments in favour of special creation— 
it would be covering the weakness of my 
opponent’s ease with the strength of my 
own. 

Should the subject be thought sufficiently 


interesting, I will further consider the argu- 
ments in Dr. Asa Gray’s able pamphlet in a 
future paper. 

C. R. Bbee, M.D., F.L.S. 

Colchester . 


ON CERTAIN HABITS OF THE HORNBILLS. 
— ft — 


Thb hornbills (Buceridce) constitute a group 
of birds of large size, with ample wings and 
tail, remarkable for the excessive develop- 
ment, in the adult, of the beak, and the 
singularity of the huge hollow casque which 
surmounts the upper mandible. This casque 
varies in shape in the different species, but 
in all it has a strange and even grotesque 
aspect, adding greatly to the magnitude of 
the beak, which without it is sufficiently 
large, so to speak, being at the same timo very 
robust, pointed, curved with a sweep down- 
wards, and forming a very efficient weapon 
either for offensive or defensive operations. 
The nostrils are little holes at the upper part 
of the base of the upper mandible, adjacent 
to what we may call the forehead, just above 
the oBseous rim of the eye. The eye is large, 
and both eyelids are furnished with lashes, 
but those on the margin of the upper eyelid 
ore very long and strong, forming an elegantly- 
arranged row of wiry elastic bristles, more 
than covering the naked space below the eye 
when the lid is closed. This naked space 
suiTOunds the eye, but is more conspicuous 
below the eye than above. The angle of the 
lower jaw is continued far backwards, and is 
peculiarly strong, the intermediate space be- 
tween each being considerable, so as to leave 
abundance of room for a dilatable gullet, to 
say nothing of the larynx. The feathers 
covering the ears, and those on the top and 
back of the head have lax dishevelled vanes, 
and appear of a silky or woolly texture with 
fine bristle-like shafts. 


In young birds, the edges of the two 
mandibles are in tolerably close and even 
contact, but in adult specimens each man- 
dible has its edge, as if by hard usage, so 
notched and jagged (and that the more so 
and the more irregularly as the bird becomes 
older), that the edges do not fairly meet ex- 
cept towards and at the apex. There is a 
disposition (we speak from our own experience 
and from specimens before us) in the homy 
sheathing of the mandibular bones to peel, like 
tho bark of the plane-tree, new layers being 
added as the exterior are thrown off ; and 
what makes this the more likely is that the 
difference in the magnitude and development 
of the beak, between the young and the adult 
bird, is astonishing. We do not positively 
assert this exuviation to be a fact, but we 
strongly suspect it, seeing that in numerous 
specimens which have come under our ex- 
amination, layer after layer peels off, fresh 
layers, more and more delicate, being in pre- 
paration beneath. In the toucan ( Bamphas - 
tos ) nothing of this kind is observable ; the 
beak of this bird might bo carved out of the 
finest grained horn, so light is it, so firm, so 
glazed, so neat and elastic. Heavy and 
solid indeed is the beak of the hornbill, but 
bow different in its coarse texture from that 
of Bamphastos, yet in both instances this 
organ is remarkable for its amplitude. 

We have said that there is a vast differ- 
ence in the magnitude and development of 
the beak, and its casque-like appendages, 
between the young and the adult hornbill, 
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but we have no data upon which to declare 
the ratio o f its increase in any one given 
species. In fact, we have yet much to learn 
respecting this group of birds. But we see 
that there is no casque, or but a very slight 
indication of it in the young ; nevertheless, 
even in young birds, the base of the upper 
mandible being very deep, we find the upper 
portion above the palate, almost to the tip, 
occupied by a most beautiful cancellated or 
cellular structure, a maze of cells irregularly 
divided from each other by the most delicate 
bony partitions, or laminae. In the adult birds 
the vast casque, whether upturned like a horn, 
or spreading, with a drum-like roof and an- 
terior angles, is interiorly a maze of cells, 
lined with a most delicate membrane, over 
which ramifies the fibrils, inconceivably 
minute, of the olfactory nerves. 

As in the toucan, where a similarity of 
structure presents itself, the sense of smell 
must be acute. We owe the demonstration 
of the olfactory nerves in the toucan to Pro- 
fessor Owen, now of the British Museum, 
whose unremitting labours in anatomy, palm- 
ontology and physiology have conferred 
upon him merited fame. 

The cancellous structure, however, in the 
casque of the adult, of one species at least, 
viz., the Bhinoceros Hombill, is not continued 
beyond the base, for the terminal half is quite 
hollow. In the upper mandible this cellu- 
larity is beautifully developed ; nor is it 
altogether wanting in the lower manible, 
although not very conspicuous. Hence it is 
that enormous as the beak may be, its weight 
is not proportionate to its magnitude j though, 
after all, it is by no means a light and flimsy 
apparatus. Moreover, it is worth remarking, 
that while this cellularity of structure tends 
to the diminution of weight it maintains the 
strength of the horny sheathing, even better 
than if it were interiorly a solid mass. 

We have said that we have some reason 
to believe that in young birds, if not in 
adults, the exterior horn of the beak peels 


like the bark of the plane-tree, fresh layers 
being produced as the outer fall off; and we 
find that the Europeans resident in the Mo- 
luccas think that the marginal notches and 
irregularities of this organ are the mere 
result of age, and are yearly added to by 
fresh layers of horn. This exuviation is pro- 
bably confined to birds which have not yet 
attained their fully mature stage of existence. 

The hornbills are essentially arboreal, and 
indeed, as a general rule, are very rarely to 
be seen on the ground. The base of the toes 
forms a grasping palm ; of these the outer and 
middle are united as far as the third joint. 
The hind toe is strong, and well opposes the 
three anterior toes, while the tarsi are short 
and stout. Greatly was Major-General Hard- 
wick in error when ho considered the palm- 
like toes of these birds as fitting them rather 
for the ground than the trees ; but he was 
deceived by the palm, and forgot, or over- 
looked, the shortness of the tarsus, and the 
opposable power of the hind toe. The chim- 
panzee and gorilla have palm-feet, but they 
are not for this the more habitually terres- 
trial; besides, had the General considered 
the beak, the wings, and the spread of the 
tail-feathers, he would not have expressed his 
surprise at their arboreal habits. 

Other writers have fallen into other errors. 
Lesson, for example, states that the hornbills 
of Africa feed on carrion, while those of the 
East Indies are frugivorous, seeking for 
aromatic fruits, and especially nutmegs, when 
their flesh acquires a delicious flavour. Now 
both in Africa, India, and its islands, they 
are omnivorous ; and, indeed, the concave 
hornbill of India, Java, and the other islands, 
dissected by Professor Owen, was observed to 
prefer animal to vegetable matters — that is, 
6uch as in this country could be offered it. A 
dead mouse, for instance, would at once induce 
it to quit its vegetable diet, and this little bit of 
carrion— this “ small deer,” as mad Tom says 
—it would munch and squeeze between its 
mandibles, and then, the relish being gained, 
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swallow entire. The toucan acts in the same 
way, as we can testify from personal obser- 
vation. The hombill, whether African or 
Indian, is, in short, omnivorous ; fruit, eggs, 
nestling birds, reptiles, perhaps even carrion 
(properly speaking) constituting its diet. 

Among the trees of the forest this large 
bird is alert and active ; it leaps with ease 
from branch to branch, and flies along the 
glades with an easy sweep, but each species 
has its own wing-flapping action. 

With respect to the voice of these birds, 
with a sounding board above their great 
cellular bills, something extraordinary may 
be expected. Some have compared it to a 
sonorous roaring. Lesson says it is terrific, 
resembling flaws of rough and sudden winds 
(grains de vent brusques et subits), such as 
often arise in the eastern interfcropics. Some 
compare it to a loud braying roar, sounding 
to the distance of half a mile. All this is 
exaggeration. No doubt the voice is loud, 
but the voices of other birds are as loud and 
far more startling and appalling — that of the 
great Virginian eagle owl, for instance, and 
of some of the Caprimulgida \ 

The hornbill incubates in the hollows of 
time-worn trees. There is nothing remarkable 
in this, as many birds — the woodpeckers, for 
example — do the same ; but we never heard 
of any other birds the female of which is 
imprisoned by the male during incubation, 
as is the female hornbill. We have reason to 
believe that in most of the Bpecies, probably 
in all, the female is similarly treated. At all 
events, it is the case with a species found in 
Ceylon, another in Java, and another in 
Africa. This blocking-up process is con- 
ducted in the following manner : — When the 
female has laid her eggs, and fairly begins her 
task of incubation, the watchful male closes 
up the entrance of her chamber with a plaster 
wall of mud or clay, intermixed, as it would 
seem, with small sticks and stones, leaving 
only a narrow aperture, which her great and 
formidable beak closely fits, acting at once as 


a barrier, and a defensive weapon. Thus 
immured she is assiduously waited upon by 
her mate, who carefully supplies her with 
food, while she successfully guards her eggs 
and nestlings from marauding monkeys and 
the larger snakes. Such is the substance of 
the account given by Sir James Emerson 
Tennent (“History of Ceylon”) respecting 
the double-casqued hombill ( Buceros pica , 
Scop., coronata, Bodd.). 

Sir J. E. Tennent states that this hom- 
bill, with its enormous double casque, fre- 
quents the lofty branches of the tallest trees, 
where it sits to watch the motions of the 
reptiles and smaller birds on which it 
preys, tossing them into the air when seized, 
and catching them in its gigantic man- 
dibles as they fall (in the same manner as 
does the toucan). He then adds that this 
hornbill is also frugivorous, the natives as- 
serting that when “ endeavouring to detach 
a fruit, if the stem is too tough to be severed 
by his mandibles, he flings himself off the 
branch, so as to add the weight of his body 
to the pressure of his beak. The hornbill 
abounds in Cuttock, and bears there the 
name Kucldlla-kai, or Cuchilla-eater, from 
its partiality (wonderful to state!) for the 
fruit of the Strychnos nux vomica ! The 
natives regard its flesh as a sovereign specific 
for rheumatic affections.” See also “ Asiatic 
Eesearehes,” ch. xv. p. 184i. Query, May 
not the impregnation of the flesh of the bird 
by strychnine (probably only in a very slight 
degree) render it really medicinal, as the 
native Cingalese assert it to beP We ought 
not lightly to reject all testimony on such a 
point, though the testimony be that of super- 
stitious natives. We may here refer to a 
paper on this species by Edgar L. Layard, 
Esq., in “ Mag. Nat. Hist.,” March, 1853.* 

In a J avanese species of hornbill, to which 
we have already alluded, the same general 

* See “Ann. and Mag. Nat. Hist.” vol. xL, Second 
Series, for an account of the habits of Buceros pica , 
and B. Cingaleniis, p. 284. 
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habits and the same mode of blocking-op the 
female during her term of incubation, pre- 
sent themselves, as was observed by the late 
Dr. Horsfield, whoso scientific labours in that 
island, together with those of the lamented 
Sir Stamford Raffles, need no comment. 

The following full and interesting account 
of the korwd, or red-billed species of Africa, 
is given by Dr. Livingstone, in Lis “Travels:” 
“We passed through large tracts of mopane 
country (a district abounding in the uiopanri 
tree), and my men caught a great many of 
the birds (hornbills) called korwe {Took us 
erythrorhynchus *) in their breeding-places, 
which are holes in the mopane trees. On 
the 19th of February we passed the nest of 
a korw6, just ready for the female to enter. 
The orifice was plastered on both sides, but 
a space was left of a heart shape, and exactly 
the size of the bird’s body. The hole in the 
tree was in every ease found to be prolonged 
some distance upwards above the opening, 
and thither the korwe always fled to escape 
being caught. In another nest we found that 
one white egg, very much like that of a 
pigeon, was laid, and the bird dropped an- 
other when captured. She had four beside* 
in the ovarium. The first time I saw this 
bird was at Kolobeng, where I had gone to 
the forest for some timber. Standing by a 
tree, a native looked behind me, and ex- 
claimed, “There is the nest of a korwl!” 
I saw a Blit only about half an inch wide, 
and three or four inches long, in a slight 
hollow of the tree. Thinking the word korw£ 
denoted some small animal, I waited with 
interest to see what he would extract. lie 
broke the clay which surrounded the slit, put 
his arm into the hole, and brought out a 
red-beaked hornbill, which he killed. lie 
informed me that when the female enters her 
nest, she submits to a real confinement. The 

* The barbarous word Tockus would have looked 
more like Latin had the letter k been omitted, or a c 
put in its place. 


male plasters up the entrance, leaving only a 
narrow slit by which to feed his mate, and 
which exactly suits the form of his beak. 
The female makes a nest of her own feathers, 
lay a her eggs, hatohfci arid remains 

with the young till they <U?e fttlly fledged. 
During all this time, %hieh is stated to be 
two or three months, the male continues to 
feed her and her young family. The prisoner 
generally becomes quite fat, and is esteemed 
a very dainty morsel by the natives, while 
the poor slave of a husband gets so lean, that, 
on the sudden lowering of the temperature, 
which sometimes happens after a fall of rain, 
he is benumbed, falls down and dies. 

“ I never bad an opportunity of ascertain- 
ing the actual length of tho confinement, but 
on passing the same tree at Kolobeng, about 
eight days afterwards, the hole was plastered 
up again, as if, in the short time that had 
elapsed, the disconsolate husband had se- 
cured another wife. W e did not disturb her, 
and my duties prevented me from returning 
to the spot. This (February) is the month 
in which the female enters the nest. We 
had seen one of these, as before mentioned, 
with the plastering not quite finished; we 
saw many completed, and we received the 
very same account here, that we did at Kolo- 
beng, viz., that the bird comes forth, when 
the young are fully fledged, at the period 
when the corn is ripe ; indeed, her appearance 
abroad with her young, is one of the signs 
the natives have of knowing when it ought 
to be so. As that is about the end of April, 
the time is between two and three months. 
She is said sometimes to hatch two eggs, and 
when the young of these arc fully fledged the 
other two are just out of the egg-shells ; she 
then leaves the nest with the two elder, and 
both inale and female attend to the wauts of 
the young which arc left. On several occa- 
sions I observed a branch bearing the marks 
of tho male having often sat upon it, while 
feeding his mate ; and the excreta (from the 
female) had been expelled a full yard from 
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the orifice, often proving a means of dis- 
covering the retreat.* 1 (Chap, xxx.) 


In continental India, there are several 
Bpecies, as Buceros birostris, B. galeritus, 
B. Tickelli, etc., but it does 
not appear that their habits 
of incubation are definite] } r 
ascertained. They tenant 
the topmost branches of 
gigantic trees. In some 
of the Tenasserim provinces, 
many of the trees rise to 150 
feet before producing a 
branch, their summits attain- 
ing to a height of 230 feet, 
and upwards. It is on these 
giants of the forest that the 
Buceros Tickelli reposes and 
feeds ; associating in pairs, 
or small parties of five or six, 
incessantly calling to each 
other in loud plaintive 
screams, “ whS-tvlieyo, who- 
ivhet/o and, when feeding, keeping up a 
low murmuring, like parrots. 

We figure the head of a young and an 
adult specimen of the Rhinoceros Hornbill. 


In the young bird a portion of the horny 
plate or sheathing of the upper mandible is 
neatly cut away, so as to 
show the cancellated struc- 
ture of the interior. The 
head, moreover, is some- 
what turned, in order that 
the longitudinal division- 
plate down the centre, run- 
ning from between the 
cavity of the nostrils to the 
tip, may be brought into 
fair view. This species 
measures in the length of 
the beak, from tip to eye, 
about ten inches ; from the 
eye to the end of the tail, 
two feet six inches. The 
Concave Hornbill is much 
larger; the beak measur- 
ing twelve inches, and the 
1 length from the eye to the end of the tail, 
I three feet four inches. Both are natives of 
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Adult Hornbill. 

India and the principal islands of the Indian 
archipelago. 

W. C. L. Mabtik. 



Young Hornbill. 
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CHEMISTBY OF THE GASES. 


Wa have already made acquaintance with 
oxygen in our simple laboratory, and noted 
therein some of its peculiar properties, A 
whole tribe of elements wait their turn to 
disport themselves for our amusement ; and 
though the springtide has thousands of out- 
door recreations for the student of science, 
yet perchance some dull or showery day 
may render the chemist’s workshop attrac- 
tive. 

We will call forth another gas as won- 
derful in its properties as the one we last 
investigated. It is imprisoned in the water 
we constantly use, and from that source shall 
we derive our second elementary substance 
— hydrogen. We shall require our homely 
trough and the gas bottles we used in the 
former experiments; but in order to make 
this gas we shall need a vessel somewhat 
different in shape from the one wc em- 
ployed for oxygen. We may take any small 
bottle (say about a pint size), which is made 
of tolerably thin material, 
has a pretty wide mouth, and 
approximates in shape to 
Fig. 8. To this bottle we 
must fit accurately a sound 
cork by careful cutting and 
filing. A delivery-tube of 
the shape shown in Fig. 1 
(page 321) must be inserted 
p I0> ^ through the cork, but not in 
the middle, as space must be 
left for another tube. This second tube must 
be a long glass funnel passing sufficiently far 
through the cork to reach nearly to the bot- 
tom of the vessel. The apparatus will now 
have the appearance of Fig. 9. When the 
tubes are both properly inserted, the top of 
the cork, together with a portion of the side, 
should be carefully sealed with wax to stop 
up any little holes through which the gas 


might escape, and to fix in the tubes more 
securely. This form of apparatus will be 
useful in the preparation of many gases 
which do not require the application of heat. 
We must next procure some granulated zinc. 



This is easily made by melting some scraps ot 
zinc in an iron ladle, and pouring the metal, 
from a height of two or three feet, into a pail 
of cold water. We may pour off the water, 
and keep the zinc in a bottle for the purpose 
of hydrogen manufacture. Having now ar- 
ranged our gas jars and pneumatic trough in 
the most convenient manner, we pour water 
into the gas-generator till it is about one- 
third full ; we then introduce a small quan- 
tity of zinc, and carefully replace the cork, 
applying a little lute of common soap or lin- 
seed meal if the joints do not appear air- 
tight. We next fill some of the jars with 
water, and arrange the delivery-tube from 
the retort in such l way that the end may 
dip into the water of the trough sufficiently 
deep to be below the shelf. If our retort 
should be too high to allow of this, we must 
raise the trough on a couple of bricks ; but if 
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the tube dips too deep into the water, the 
retort must be placed on a block of wood. 
Such blocks, about three inches square and 
of various thicknesses, are always useful in 
the chemist's workshop. It is very important 
that the adjustments above mentioned be 
carefully attended to, as want of success is 
often the consequence of inattention to these 
small matters of detail. There is the zinc at 
perfect rest in the limpid water, though it 
has a great tendency to unite with the oxygen 
which the water contains, and thus become an 
oxide. How shall he start this operation? 
We will add some sulphuric acid to the 
water through the glass funnel, and we shall 
soon perceive a change taking place within 
the vessel. Bells of gas are evolved rapidly 
from the surface of the zinc, and escape by 
the delivery. tube. We w ill allow the action 
to go on for a short time before we collect 
the gas, or we shall have it mixed with the 
atmospheric air which was contained in the 
retort ; and when w t c apply a light by and by 
wo may have an explosion. Perhaps the 
safest way is to collect the gas from the com- 
mencement, and then to discard the first jar 
as impure. A wonderful change is now 
going on in those glass walls. The water we 
put in the flask is being broken up into its con- 
stituent parts — oxygen and hydrogen. The 
zinc is taking the oxygen to itself, and then 
it is being acted upon by the acid, ro that 
sulphate (of the oxide) of zinc is formed in 
the flask, while free hydrogen escapes and is 
being collected at the trough. Wo might 
have used iron instead of the zinc ; but the 
gas so obtained w ould not have been so pure 
as by this process. 

In appearance we fiee this gas resembles 
pxygen or common air. It is transparent, 
has no colour, and, had we made it with per- 
fectly pure materials, it would have no odour. 
We will endeavour, by experiments, to find 
out some of its most important properties. 
Into this jar we will plunge a lighted taper, 
which we find is extinguished ; but the gas 


itself burns with a pale yellow flame ; it is 
inflammable. We will next invert a jar and 
pass a light up into it. The light goes out 
as before, and the gas is kindled } but the 
combustion is very slow, and the flame faint. 
Some time will elapse before all the gas 
which the jar contains is consumed. We 
deduce from these two experiments that hy- 
drogen is much lighter than air, and perhaps 
our next experiment will demonstrate this 
more clearly. We have here a bladder (Fig. 
10), fitted with a stopcock and a small brass 



tube. We w ill squeeze out the air, open the 
stopcock, and attach the tube a to the delivery- 
tube of the retort (Fig. 9) by means of a piece 
of flexible tubing. W e may thus collect a blad- 
derful of hydrogen ; hut while that is being 
done ive will prepare some good soapsuds, 
sucli, indeed, as w ill enable us to blow the 
kind of bubbles we did years agone. We 
Lave only to fit in the howl of an ordinary 
clay pipe by means of a cork, and the bladder 
of hydrogen is ready for use. See that beau- 
tiful bubble which expands to a stately globe, 
and, then leaving the pipe, rises rapidly to 
the ceiling. Hydrogen is, without doubt, 
much lighter than common air. We may 
vary this experiment by filling a small bal- 
loon (about a foot in diameter) with tLe gas. 
We must, however, in this case take the pre- 
caution to dry the gas by passing it through 
a tube containing quicklime, which will ab- 
sorb the moisture. We may find a broken 
lamp-glass answer our purpose very well, 
when we have cut the broken end off evenly 
and fused the rough edge with the blow-pipe, 
so as to prevent its eraoking. We must fit 
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both ends with a good cork, through which a 
piece of quill tube must be inserted, and the 
bottom one bent at right angles. We can 
tie the tube, when filled with lime, to anv 
convenient support, attach the balloon at the 
top with a piece of cotton, and connect the 
drying apparatus with the delivery-tube of 
the gas-generator by means of a piece of 
clastic tubing (Fig. 11). When full our bal- 




Fro. 11. 


loon will rise capitally, and pould be made to 
carry up with it a tiny pasteboard car. 

We will next make a mixture of two parts 
hydrogen to one of oxygen, in a common 
soda-water bottle, and well cork the vessel 
under water. No change takes place in the 
vessel* though the two gases are intimately 
mixed ; but if we apply a light we determine 
their union at once. Before doing this it 
ma# be advisable to wrap the bottle in a 
coarse cloth for fear of any mishap. On 
wiU^rftwing the cork and applying the light 
hifrai a loud explosion, accompanied with 
of light and heat. The result 


of this chemical combination between the 
two elements is the production of a few par- 
ticles of water. By using proper apparatus 
we could easily burn the mixed gases at a jet, 
and by placing a piece of lime in the flame 
obtain a most brilliant light ; but we cannot 
well do this in a homely way without 
danger. 

We may burn the gas at a jet as it is pro- 
duced ; but for this purpose it will be better 
to use a Florence flask, fitted with a cork and 
quill tube about eight inches long. The up- 
per end may be drawn out a little so as to 
make the aperture smaller. Fixed in two 
rings of the retort-stand, and supplied with 
the materials for generat- 
ing the gas, we shall soon 
have sufficient hydrogen 
to burn at the jet (see 
Fig. 12). We must, how- 
ever, bo careful to have 
the flask three-fourths full 
of the acid mixture, and 
must also allow sufficient 
time for the atmospheric 
air to escape before wo at- 
tempt to kindle the gas. 

We will hold a tumbler, 
or large glass jar, over 
the faint yellow flame, and we find that it 
becomes rapidly covered with small par- 
ticles of water, which have formed by the 
union of the hydrogen with the oxygen of 
the air. 

But now we will draw the curtain, good 
fellow-student, and leave the workshop a 
while for the field, the beach, or the glen j 
but in any of these places you will meet our 
two acquaintances, hardly recognizable per- 
haps, but not the less assiduously at work, 
ful lilling their many tasks. In the early 
morning you may see the loving sisters hang- 
ing in pearly drons of dew on the tender 
blades of grass, though if you seek them at 
noonday they will have gone aloft to the 
fleecy clouds that canopy the blue vault 
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o’erhead. You will find the crystal drops 
coursing through the tissues of every living 
thing. You may hear the gentle murmur of 
the congregated particles leaping down the 
dale, or you may gaze on the wide expanse 
of ocean, where unnumbered atoms of oxy- 
gen and hydrogen are held fast bound in the 
chains of chemical combination ; and as you 


watch each advancing wave break on the 
shore, you will, perchance, say that an hour 
in the chemist’s workshop has added yet 
somewhat to the pleasure with which the in- 
telligent eye may behold the works of God. 

John Jones. 

Trindle Terrace , Dudley . 



Markiug Machine. 


GOLD FROM THE CRUCIBLE TO THE COINING-PRESS. 

— » — 

It is calculated that there are in existence fore, to keep up the supply of coins of full 
at this moment one hundred millions of weight, and thus to compensate for the wear 
sovereigns, and that about five millions per and tear of circulation, the British Mint 
mM ia become ''.light.” In order, there- issues at present on an average about five 
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millions of new sovereigns yearly. Into the 
question of what becomes of the gold which 
is every year abraded from the surfaces and 
edges of our gold coinB, and which amounts 
in value to £100,000, it is not our intention 
now to go. That it does not cease to exist is 
certain, and that its re-collection is impossible 
is equally so. To speculate upon its where- 
abouts might lead us into a lengthened disser- 
tation, but would not result in any practical 
conclusion. We content ourselves, therefore, 
with simply stating the fact, and shall pro- 
ceed to describe the means adopted in order 
to replace the coins which annually become 
light and are relegated to the crucible. 

It must be explained primarily that the 
wants of the Bank of England govern the 
movements of the Mint machinery. When 
from political causes, fluctuations in foreign 
rates of exchange, or other circumstances, 
a drain of gold coin from the coffers of the 
Bank is induced, a portion of the bullion 
always lying in the vaults of that establish- 
ment is despatched to the Mint for conver- 
sion into sovereigns and half-sovereigns. It 
will be desirable for our purpose merely to 
suppose that from having an accumulation of 
light gold, or from experiencing an efflux of 
coins from its strongholds, the Bank hrs 
determined to import gold into the Mint for 
coinage, and then to trace its progress 
through the latter place. The gold so im- 
ported would have previously passed through 
the hands of the Bank refiners, Messrs. 
Brown and Wingrove, of Wood Street, 
Cheapside, and been brought very nearly to 
the requisite standard of fineness. Cast by 
this firm into ingots of about eight inches in 
length, three inches in width, and one inch 
in thickness, the bullion is ready for transfer- 
ence to the Eoyal Mint. Each of these in- 
gots represents in value eight hundred 
pounds sterling, and very choice-lookiDg 
“ nuggets M they are. 

Every million sterling in value of golden 
ingots is divided, when destined for coinage, 


into fourteen “ importations,” and the collec- 
tive weight of these is 10 tons 14 cwts. 
0 qrs. 14 lbs. 2 ozs. Imagining now that 
by means of common carriers* waggons— 
guarded, not, as in times past they were, by 
detachments of soldiers, but by an escort of 
two or three Bank porters — a million’s worth 
of ingots have been transferred to the Mint, 
we shall take the liberty of explaining what is 
there done with them. In the first place, 
their weight is carefully noted, and in the 
next a corner is cut from each ingot by means 
of a “ cold chisel ” and hammer. These 
cuttings are forwarded to the assayer, who, 
by the ordinary chemical tests, ascertains 
the amount of the “ betterness ” or “ worae- 
ness ” than standard gold of the ingots from 
w hich they have been obtained. Tho as- 
say er’s report governs the action of the 
officer of meltings, to whose hands, after 
exact weighing, a batch of the ingots aro 
committed. That gentleman signs a receipt 
for the weight of metal entrusted to him, and 
now it is ready for the melting-house and 
the crucibles. 

The gold melting-houso of tho Mint is 
situate immediately at the back of the hand- 
some stone edifieo which faces tho Tower. 
It forms the left wing of the coining-rooms, 
and is connected w ith the central office by an 
iron tramway, which was constructed probably 
before Mr. Train, of tramway celebrity, w r as 
born. Down this tramway , in strong omnibus 
trucks, the melter causes Ids workman to con- 
vey his precious charge ; and arrived there- 
with at the melting-house, the wiiole of the 
ingots are passed once again through scales. 
These frequent weighmenls, conducted on 
the decimal sy>*tem, are neco-sary as elierks 
and safeguards, as will hereafter be show n. 
The melter having ascertained and noted in 
his journal the precise weight, to the one 
hundredth part of an ounce, of the ingots, 
delivers them into the hands of his workmen. 
These latter remove the wedges of gold to’ 
the furnaces. There are seven of these, and 
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each, at the time for molting, has a crucible of 
plumbago placed on it, on a coke bed. The 
beat of these furnaces of course is intense. 
In times of pressure as many as fifty crucibles 
of gold have been passed through the furnaces 
in a single day, and, as six ingots constitute 
one “ charge,” it is clear that the value of 
the day’s melting in that case was £250,000. 
Let us, however, confine ourselves to the 
present. In companies of six, the ingots are 
placed in the crucibles together, with as much 
fine gold, or copper, as the assayor’s report 
warrants, for the purpose of raising, or 
reducing, the mass to standard. A short 
time suffices to convert the rigid nuggets into 
a fluid state, and gradually they subside and 
disappear in the bottom of the crucibles. 
The moulds are meanwhile prepared for the 
reception of the rich liquid. They are made 
of cast-iron, rebated from end to end in a 
pinning machine, and being formed in “two 
halves,” are easily put together, or separated. 
A row of these moulds are ranged vertically 
on an iron frame, and strong bars of iron 
unite them firmly together during the time 
of pouring. Let us now suppose the metal 
in the crucibles to be thoroughly fused, the 
moulds in readiness, the workmen ready, and 
all minor appointments made. Well, crucible 
No. 1, by the aid of a kind of iron pump- 
handle, or lever, suspended from the ceiling, 
and having attached to it a ring, is now 
lificd from its fiery seat and guided by a 
workman to the mouth of the first mould. 
The weight of the crucible and its contents 
is partly taken off the hands of the pourer by 
means of an iron hook dependent from the 
roof. He has little power to exert, save that 
necessary for directing the “lip” of the 
crucible to the mouth of the mould, and to 
pour a portion of the charge into it. Practice 
enables the caster of gold-bars for coinage to 
judge with great accuracy as to the gate at 
which to deliver the molten gold, and his ear 
informs him when the mould is full. Just, 
indeed, as the bottler off of golden sherry can 


determine by ear when the wine has reached 
the neck of the bottle he is filling, so does 
the operator in question at the Mint learn, 
by the varying sound of the still richer fluid 
with which he deals, when his mould is full 
enough. One by one the whole of the 
moulds on one mould-frame is filled, and 
then another frame is made to take its place. 
The operation of filling series after series of 
moulds until the whole of the ingots are dis- 
posed of goes on, and then the moulds are 
separated. If the bars are not quite cold 
they are plunged one after the other into a 
cold-water bath, and then placed side by side 
on an iron-faced bench. If they display any 
unevenness, or are at all jagged at the edgos, 
they are trimmed with a steel chisel. 

The mode of casting bars for half-sove- 
reigns is precisely similarto that for sovereigns, 
but the moulds are slightly srmftler. In the 
shape to which the ingots have now been 
brought they are ready for the next opera- 
tion, that of rolling, and the precise dimen- 
sions of tho bars at this time are, for 

Length. Breadth. TliiokneBB. 

Sovereigns . . 21 in. If in. 1 in. 
Half-sovereigns 24 „ If „ 1 „ 

The melter now weighs the results of his day’s 
work, together with all chips and scraps of 
the precious material. The crucibles are ex- 
amined to ascertain whether they have ab- 
sorbed any portion of the fused metal, and, 
indeed, a most scrupulous balancing up of 
tho day’s work takes place. The melter thus 
ascertains the amount of working waste or 
loss which has arisen from volatilization or 
other cause, and assures himself that dis- 
honesty bus not taken place. 

The rectangular bars of gold are now let- 
tered, so as to preserve their identity, and 
assay pieces are cut from each so ns to make 
assurauce doubly sure in regard to their 
standard of fineness. This standard, we need 
scarcely add, is attained when the assay gives 
as the proportions 22 parts of fine gold to two 
parts of copper alloy. After this assay the 
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accepted bars are transferred once more to 
the Great Office of receipt and delivery, and 
here the chief coiner or his deputy receives 
them, once more through the scales, writes a 
receipt for them, and transmits them, per 
tramway and trucks, to the great rolling- 
room. This is a noble apartment, about 70 
feet in length, perhaps fifty broad, and thirty 
feet in height. The machinery in it consists 
of six pairs of laminating rollers, of sizes vary- 
ing from fourteen inches in diameter down to 
ten, and having surfaces as hard as steel, and 
as bright as the cuirasses of her Majesty’s 
horse-guards on a review day. 

Besides the six pairs of rolls in their 
massive frames of cast-iron — which stand six 
feet high, and are firmly bolted to the grauito 
pavement — there are two pairs of steel circu- 
lar-shears, and the whole are driven by sub- 
terranean shafts and geared- wheels. The rolls 
are used indiscriminately for gold and silver, 
the shears for copper only. In the same 
apartment there are annealing ovens, anneal- 
ing carriages, cranes, trucks, and all other 
fitments necessary for carrying on the ope- 
rations. A steam-engine of forty-horse power 
propels the whole of the machinery, but is 
not visible from the room. 

We may now return to the gold-bars, 
which await our attention, and that of the 
money-makers. Again they are weighed in 
large scales suspended in an adjoining cilice, 
the officer in charge noting their precise 
weight in his day-book. Next they are 
banded over to the workmen who superin- 
tend the largest or “ breaking-down ” rolls. 
The overman adjusts these by means of two 
indexed adjusting screws, which pass through 
the mill-frames. The index serves to point 
out the distance between the upper and lower 
rolls, and this is regulated by the thickness 
of the bars. Supposing now the rolls to be 
in motion, tbe bars are taken up singly by 
the overman and placed between the run- 
ning rolls. These at once receive the prof- 
fered food, and it passes rapidly between 


them. A workman is ready to catch the bars 
as they are delivered from the mill, and now 
they are found to be considerably longer and 
thinner than when they left the moulds. 
This is, therefore, the first step in the lami- 
nating process. Now the rolls are brought 
into nearer proximity by means of the adjust- 
ing screws, and the whole series of bars are 
once more passed between them. This second 
squeezing ordeal has the effect of yet further 
attenuating the bar3 ; and another, and ano- 
ther repetition of it reduces them to about 
the thickness of an old copper penny. The 
compression, however, lias made the metal 
very hard, and it must be annealed. lu order 
to accomplish this the bars are cut by aid of 
shears into short lengths, and then put iuto 
copper tubes. Sealed up in these they are 
committed, on iron carriages, to the anneal- 
ing ovens. Half an hour’s cooking is suf- 
ficient to soften them, and after cooling in 
water they are almost as plastic as lead. 
Now they are passed on to mills of smaller 
size, and, by another succession of pinches, 
are reduced in thickness until the application 
of a graduated steel gauge allows them to be 
but slightly thicker than a sovereign. They 
now are no longer bars, but ribands, or, tech- 
nically, “fillets” of gold, and are about four 
or live feet in length. Their width is just 
such that two sovereigns may be punched 
from end to end of them in tiers. 

The operations of the rolling-room cease 
at this point, and tbe whole of the work is 
weighed up before being transferred to the 
adjusting-room. Allowing that the balance 
is struck, and that no particle of metal is 
missing, the whole of the fillets are entrusted 
to the care of the next officer. Waste ends, 
scraps and debris of all kinds, are deposited 
in a trebly -locked stronghold, for return to 
the melting-room. 

The adjusting room has its under-ground 
shafts, straps, and pulleys, and they are 
driven by a twenty-horse power steam- 
engine, placed at a convenient distance. In 
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this apartment there are draw-benches, small 
rolls, and shears, with certain hand test- 
punches. The draw-benches are receptacles 
for cylinders of hardened and polished steel, 
three-quarters of an inch in diameter and 
three inches long. The cylinders are placed 
horizontally in pairs, one above the other, 
and the distance between each pair is pre- 
cisely the thickness of a sovereign. Between 
these, therefore, each fillet is forcibly drawn 
by an ingenious arrangement of mechanism, 
and by the process they are brought to tho 
exact thickness required. A piece is punched 
here and there by means of the hand test- 
punches, and weighed. The weighing is a 
constant check upon the machines, and tho 
instant these become erratic, a readjustment 
of them is‘ made. The accepted fillets are 
now ready for the cutting-out presses, and of 
these there are twelve, awaiting them in the 
cutting-press room. They are ranged above 
a circular platform, at a convenient height 
from the floor, and twelve boys are their at- 
tendants. Each press is fitted with a punch, 
which may be made to rise and fall self-act- 
ingly, or brought to a sudden standstill at 
the will of its attendant sprite. These punches 
are made of the finest cast-steel, and are turned 
to a gauge of slightly larger diameter than 
the coin to be produced. 

Beside each boy, in a tray, is placed a 
batch of gauged fillets of gold, and when all 
is ready the youthful coiner, by pressing 
with one foot on a treadle' or pedal, as it 
might be termed, puts his press in motion. 
The punch ascends and descends at a speed 
which allows sixty perforations to be made 
in each fillet per minute, the boy taking care 
to supply the material. The pellets or discs 
of gold fall into boxes recessed into the plat- 
form beneath the presses. Sample pieces are 
continually takeu from these drawers and 
weighed, because the slightest alteration in 
the working of the punches would interfere 
most mischievously with the exactitude of 
the coins to be produced. The attendant 


boys have only to remove their feet from the 
pedals of the rather unmusical instruments 
with which they have to deal, and the clatter 
of the presses ceases instantly. Two hun- 
dred thousand sovereigns or half-sovereigns 
can be cut per day at the Mint, but it is sel- 
dom that so large a quantity is required. 

Imagining here that the whole of the fil- 
lets forwarded to the cutting-out room have 
been perforated with as little waste as pos- 
sible, tho next operation will be to collect 
the resulting “ blanks/* and weigh them. 
This is done in batches of 720 oz., or in 
numbers of 2804 — supposing them to be sove- 
reigns — and they are next deposited in bags 
containing also tickets of their weight to tho 
one-hundredth of an ounce. The perforated 
fillets, now denominated “ scissell’* — a term 
peculiar to the Mint — are also bound, by aid 
of a compressing machine, in bundles and 
weighed. Duly ticketed, these are placed in 
trucks for relegation to the melting crucibles, 
whilst the blanks are transmitted to the 
weighing-room. Thither we would, in im- 
agination, conduct the reader, and here are, 
indeed, to be found ample proofs of the ad- 
vancement of mechanical skill. It will be 
readily comprehended that in so delicate an 
operation as that of weighing singly sove- 
reign blanks — which must not vary more than 
one-quarter of a grain above or below a cer- 
tain weight — that excessive care is required. 
Formerly , this individual testing of gold pieces 
was performed by a staff of twenty men, sup- 
plied with apothecary-like hand-balances ; but 
automaton machines of the most accurate 
workmanship, made by Napier, have now 
superseded the living weighers, whose “oc- 
cupation is gone/* Thirteen of these instru- 
ments, a little larger than drawing-room 
clocks, fitted up more carefully, and costing 
£200 each, are arranged, for the convenience 
of good light, on one side the room. Motion 
is given to them from a small bright iron 
shaft, revolving noiselessly above, impelled 
by a miniature engine worked by the pressure 
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©f 111© atmosphere. Friction pulleys, over 
which the driving bands, not thicker than 
fiddle-strings, and composed of the same sub- 
stance, are placed on the spindles of the 
automaton balances, and these enable the 
attendant, by pressure of thumb and finger, 
to stop the action of either machine at a mo- 
ment’s notice. Taking at first a general view 
at these mute judges of the quality of the 
work done by the Mint, we may afterwards 
examine one of the family more minutely. 

We observe that it is fitted with a long 
brass semicircular conducting-tube, or spout, 
placed at a sufficient angle of inclination to 
cause the pieces of gold to pass down gently, 
by the law of gravitation, towards the tiny 
scale-table at its base. If we examine one 
of the machines minutely, we Bhall observe 
that a small slide of polished steel, of the 
thickness of a sovereign, is continually ad- 
vancing and receding at the foot of the feod- 
ing-tube, motion being given to it by a “ cam” 
in the interior of the case. Every time the 
slide advances, which is once every three 
seconds, it pushes before it the lowest golden 
piece in the feeder, and leaves it with gentle 
exactness on the scale-table, which is also of 
polished steel, quite flat, and a little larger 
in diameter than the blank. On this taole 
for the space of three seconds each candidate 
for sovereignty rests, and this is the critical 
moment of its existence, literally the turning 
point of its destiny. In this space of time 
its weight is taken, and its fate, or fortune 
told. The beam of the weighing-machine is 
beneath the scale, and it is a piece of the 
most delicate mechanism. It is about eight 
inches in length, of hardened steel, and of 
fairy-like dimensions. Poised upon knife 
edges of the same material, and which rest 
upon planes of steel, it will turn freely with 
the weight of a small portion of a single 
human hair. Dependent from the opposite 
ends of the beam to that upon which the 
blank rests is a rod, or fine wire rather, ter- 
minating in a miniature stirrup. This stirrup 


contains a glass disc of the exact weight of a 
sovereign, minus oue-quarter of a grain, 
which is the “ remedy” allowed by law for 
variation below the standard weight. If the 
piece of gold deposited on the soale-table be 
of sufficient weight to keep the beam in a 
state of equilibrium, well and good, the 
slide, advancing with another novice for pro- 
bation, pushes the weighed piece unceremo- 
niously over a precipice which leads to the 
“accepted” compartment. If, however, it 
is raised by the counterpoise it is too light, 
and the precipice conducts it to the limbo of 
the “ rejected.” Should it be too heavy, and 
lift the counterpoise and a piece of fine 
platinum wire, weighing half a grain, into 
the bargain, it is sure to be deposited in the 
too-heavy box. Thus is each piece of gold 
submitted to these silent judges, tried on its 
own merits, and its future prospects made or 
marred by their just decisions. 

Two hundred thousand blanks may be 
passed through this ordeal in the course of a 
day, when the whole of the automaton ba- 
lances are in action, and so exactly are the 
operations of the Mint conducted at present, 
that not more than three per cent, pass into 
the “ rejected” compartments. The im- 
portance of obtaining so large a per centage 
of good work will be readily comprehended 
when it is known that the rejected are, for 
the most part, returned to the melting cru- 
cible, and have to pass through the whole of 
the preliminary processes again. We say, 
“ for the most part,” because latterly a filiug 
and scraping machine, contrived by the officer 
of the weighing-room, has been employed for 
abrading the edges of the too heavy blanks, 
and thus saving many of them from an igno- 
minious doom. 

Allowing now that an entire batch of 
'golden blanks have been weighed, and not 
found in any respect “ wanting,” they are col- 
lected, placed in bags, containing 720 ounces 
each, ticketed with their exact weight to the 
hundredth part of an ounce, and sent for- 
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ward to tbe “ marking-room.” Iq this de- 
partment there are eight machines, with a 
recently- invented one which promises to 
eclipse all the others in accuracy of per- 
formance and in rapidity of action. It was 
invented by an artificer of the establishment, 
and its use and nature wo shall briefly 
explain. 

It will bo necessary, however, first to 
state what the operation of “ marking” 
really means. All will have observed that 
sovereigns and half-sovereigns, ns indeed all 
other coins, have a protecting edge or rim 
around their circumferences. Thus, while it 
forms a sort of frame and finish to the pic- 
tures on the coin, saves them, to a great ex- 
tent, from abrasion. The marking process 
raises tlieso edges on the blanks before 
coining, and thus prepares them for the re- 
ception of the ornamental beading by w hich 
those edges arc finally decorated. The new 
machine of Mr. M. Jones, of which we furnish 
an illustration, at page 234, effects this object 
with great rapidity. The blanks are depo- 
sited in the feeding-pan, which, placed at an 
angle, conducts them naturally to n tube at 
its foot. An assistant takes care that this 
tube is filled with regularity. Below the 
tube is placed a wheel with serrations on its 
outer circumference. When the machine is 
put in motion, each of these serrations, as it 
passes below the feeding-tube, catches and 
inarches forward a blank, which fulls down 
a spout leading to a revolving steel disc, w ith 
a groove on its surface. A Bteel check, with 
a groove corresponding to that on the disc, 
is fixed in front of the latter. It w ill now 
be clear that the pieces of gold, as they de- 
scend in succession to the grooves, will be 
made to revolve two or three times betw een 
those grooves, and getting their edges thus 
compressed or raised in the operation, will’ 
fall “marked” into the basket. The dia- 
meter of the blanks is, of course, determined 
by the distance between the revolving disc 
and the fixed check. There are means of 


adjusting this machine to suit the varied 
sizes of the entire forms of British coins. 
After the marking process has been thus 
satisfactorily accomplished, the pieces of gold 
are removed to the annealing- room. This 
apartment contains eight ovens, heated by as 
many “ Juckos’s” smoke-consuming furnaces. 

It is necessary to soften the blanks to the 
fullest extent possible, above the fusing point, 
before they are advanced to the stamping 
department, and this is effected in the fol- 
lowing manner : — The workman, in the first 
instance, discharges a portion of the contents 
of one bag of blanks into a mahogany ranging 
tray. This is a sort of open box, about two 
feet six inches in length, nine inches in 
breadth and two inches in depth, with a 
series of longitudinal flutings in it. By 
shaking this box and its golden contents dex- 
terously, the workman causes the blanks to 
range themselves on edge in rouleaux in the 
Hillings. Tiie annealing-box is next called 
into requisition, and this is of cast-iron. It 
is of just sufficient capacity to receive the 
rouleaux , which make up in number 2804 
blanks, and to allow room for their expansion 
in the process of annealing. Supposing one 
of these, which will answer as a description 
of the whole, filled with blanks from the 
ranging tray, the next operation will be to 
confine the pieces of gold in their purgatorial 
cell. In order to accomplish this, the boxes 
are covered by tw r o plates of wrought-iron. 
These are carefully luted over with fire-clay, 
for the purpose of excluding the air during 
the heating process, and preventing volatili- 
zation. If the first were not effected, oxida- 
tion, and consequent discoloration, would take 
place, and if the second, loss of weight would 
follow. 

The oven being brought to a proper heat, 
a small iron carriage is placed upon an iron 
table in front of it, and upon this carriage is 
deposited the box of gold, a veritable lioyal 
Mint pie. The carriage, running upon small 
iron wheels, is now backed into the oven, and 
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the door, balanced by counterpoise weights, 
closes its mouth. The annealor, through a 
peephole in the oven-door, watches the pro- 
gress of the baking. About forty minutes is 
sufficient time for cooking a pie of this nature. 
While this operation is going on, it may be 
told, by way of gossip, that some thirty odd 
years ago a workman in this department of 
the Mint, instead of putting one of the usual 
batches of 280 t blanks into the oven, by an 
error of judgment, or something much worse, 
put it into his pockets, and, under pretence 
of seeking refreshment, disappeared with the 
gold for ever. The fate of the thief was 
never accurately learnt, nor were the pro- 
ceeds -of tho robbery traced. It has been 
surmised, however, that outdoor confederates, 
by the commission of a far more heinous 
crime, possessed themselves of the treasure, 
and that their instrument in effecting the 
theft did not survive the day on which lie 
accomplished it ! 

We leave this little '* mystery of thcMint,” 
to return to the annealing of our blanks. The 
box in which they are inclosed is withdrawn 
at a cherry-red heat from the oven, and de- 
posited on the stone-floor to cool. Twenty 
minutes suffice for this, and the lids are 
removed. The box is next invert ed over a 
copper dish with handles to it, and into this 
the blanks fall. The dish is carried forward 
to the blanching-room, and its contents trans- 
ferred to a copper cullender, placed beneath 
a cold-water tap. A douche-bath completes 
the cooling of the gold, and frees it from any 
particles of burnt clay which may have inad- 
vertently intruded themselves among it. And 
now comes the pickling process. A cast-iron 
copper — may the Ilibernianisin be pardoned ! 

cast-iron copper, lined with lead, and 
nearly filled with a weak but boiling hot 
solution of sulphuric acid, is at hand to re- 
ceive the candidates for coinage, and into 
this, cullender and all, they are put. The 
—cool \ we had almost said — tho workman, 
we mean, stirs them up with an ashen staff. 


and this brings all their faces into contact 
with the pickle. A very little of this treat- 
ment suffices for the patients, and they are 
again removed and douched in cold water; to 
free them from all traces of acid. The change 
in their appearance now is marvellously for 
tho better. Instead of the dull, brassy, spi- 
ritless aspect they bore before the oven and 
the acid had done their work, they are now 
gay, golden, and spirited-looking, and in 
colour each piece is “ every inch a*’ sovereign, 
if riot a king.” A very slight diminution 
in their weight results from these fiery and 
watery ordeals, but that is from the loss of 
alloy, not of gold. 

After the bathing, the drying process na- 
turally follows, and this is effected on a hot- 
iron plate, and in a copper muffle. The plate 
is covered by a layer of beech-wood saw- 
dust, and into a sieve filled with this material 
the cullender is made to discharge its con- 
tents. Absorption and liand-friction quickly 
do their part of the work ; and then the 
mu file, which is a kind of coffee-roaster, 
moved briskly in a heated cylinder of iron, 
completes it. Tho pieces are now perfectly 
soft, clean, dry, and prepared to receive im- 
pressions. The processes which wo have en- 
deavoured to describe in regard to one bag 
of gold are followed in regard to all , in pass* 
ing through this department ; and after these 
processes arc effected, a careful weighing-up 
takes place, and a notification of the loss re- 
sulting from them is made. Weighing is, 
indeed, the sheet-anchor of officers of the 
coining department— their protection from 
the lee-shore of peculation — a word the 
meaning of which, thanks to Dr. Graham'** 
excellent management, is now, however, un- 
known in the Mint. 

The blanks are now, therefore, prepared, 
as has been said, for tho stamping process, 
and this is effected in the coihing- press room. 
In this noble apartment, which is 70 feet in 
length, 85 feet in breadth, aud about 20 feet 
in height, there are ranged in a single line 




242 


RECREATIVE SCIENCE. 


eight coining-presses. These occupy a posi- 
tion above an iron platform, in which recegses 
are made for the reception of as many boys 
to attend and feed the machines. Among 
these juvenile coiners the blanks are distri- 
buted, and in each press are affixed a pair of 
dies. Supposing that the skilled and skilful 
artificers of the Mint have previously ad- 
justed the presses, the boys commence their 
operations by filling the feeding-tubes with 
rouleaux of blanks. For the sake of clear- 
ness of description, perhaps it will be best 
to take for present illustration one press only. 

The boy at press No. 1, for example, hav- 
ing filled the tube, causes a mechanical thumb 
and finger to advance from below it, with a 
single piece of gold. This is carried, with 
great exactness, to the lower or obverse die. 
He next attaches the thumb and finger to a 
mechanical arm and elbow, and then pulls 
quickly a line placed at his right hand. The 
effect is sudden and sharp ; the upper or re- 
verse die descends rapidly ; the thumb and 
finger retreat, as if to save themselves from 
accident ; a steel collar, which fits the lower 
die accurately, and is milled or grained on 
its inner circumference, rises and incloses 
the piece of gold, and lo ! the latter is stamped 
on both aides, and lias its edge serrated. One 
blow has done all. The press continues 
vibration under the impulse of concealed 
pneumatic machinery ; the thumb and finger 
advance with another piece of gold; the 
collar of steel descends ; the coined piece is 
pushed away, to make room for a successor ; 
this receives the blow of the reverse die, is 
compressed with giant force between the two 
dies, moulded in the serrated collar, and 


pushed forward for examination into a copper 
pan placed to receive it and its brother sove- 
reigns ; and thus, amid considerable noise, 
does the operation of stamping go on. The 
power given to the presses is derived directly 
from the atmosphere, and it may be modu- 
lated to the greatest nicety. Whether it be 
necessary to strike Crimean medals or three- 
penny pieces, the arrangement is equally 
simple. A double-acting air-pump, placed 
beneath the beam of a steam-engine, exhausts 
a vacuum chamber at the back of the Btamp- 
ing-presses. These are connected with the 
chamber by means of a series of eight small 
open cylinders, in which pistons move verti- 
cally. The communication between the cy- 
linders and the vacuum chamber is made in 
each case by pneumatic valves. There are, 
besides, levers, springs, counterpoises, rods, 
and other mechanical appliances, which go to 
make the machines self-acting, whilst a ba- 
rometer-gauge and relief-valve regulate the 
extent of pressure. 

Returning to the presses, we find, in 
passing them in review, that each is deliver- 
ing itself of coins at the rate of over sixty 
per minute, and on examining the latter that 
they are perfectly bright, from the high polish 
of the dies, and ready to be issued for gene- 
ral circulation. After this, the closing scene 
in the progress of “ gold from the crucible to 
the coining-press,” it is only necessary to say, 
further, that the coined sovereigns are made 
up in journey weights of 180 oz., or 701 pieces, 
and are thus transferred to the Bank for issue 
to the public. 

Joseph Newton. 


ALLOTROPISM. 

— & — 

The term Allotropism has been applied by | differences being either physical or chemical, 
chemists to the phenomena presented by It is to the ultimate cause of these dif- 
bodies appearing in different forms ; such ferenoca of form, colour, density, conducting 
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power, and chemical affinity, that I would 
now direct your attention. 

It may be well, before entering on an ex- 
planation of the cause, to give a few ex- 
amples of some of the more remarkable 
cases of bodies assuming allotropic condi- 
tions. 

Perhaps the most striking and well- 
known case is that of carbon, which as- 
sumes the three remarkable forms of lamp- 
black, graphite or plumbago, and the 
diamond ; these three conditions of tbe 
same body differing from one another most 
widely in external appearance, densities, 
degrees of hardness, powers of conducting 
heat and electricity, and of transmitting or 
absorbing heat and light, differing also in 
their specific heat and heat of combustion. 
Prom the every-day occurrence of one or 
more of these forms, and from the remarkable 
extent of the variation between them, this in- 
stance is more generally known than others 
scarcely less curious. We can, to a certain 
extent, transmute one form into another; thus, 
by the continued action of a high temperature, 
we may convert charcoal, or even the finely- 
divided lampblack, into the dense, hard, and 
brittle form of gas carbon, so much used in 
electrical experiments. Again, we may ob 
tain crystals of carbon from masses of cast- 
iron, when cooling from a state of fusion ; in 
this form it approaches nearer to that of the 
diamond than in any other we can produce. 
The diamond may be converted, by the 
passage of a powerful electric current 
through it, into the form of a black mass of 
graphite, which may be burnt in oxygen, 
producing carbonic acid gas (C0 2 ). Another 
remarkable instance of allotropism is that of 
phosphorus, which is usually seen in the 
form of white, waxy-looking, softish Bticks, 
of so inflammable a nature, that when dry 
they will ignite at the temperature of a 
summer’s day ; yet these sticks may be con- 
verted, by exposing them to a heat of 442’ 
Pahr., under circumstances in which they 


cannot ignite, into a brick-red amorphous 
looking mass, with far less affinity for 
oxygen, with a higher melting point, and 
which is insoluble in bisulphide of carbon— 
a liquid which, by the way, dissolves the 
common form with the greatest facility. 
Phosphorus may also be obtained in the 
form of distinct crystals, which retain the 
active properties of the white kind. 

Sulphur also appears in many forms, as 
octahedral and prismatic crystals, as a tough, 
clastic, stringy body of an amber colour, 
which on long standing becomes brittle and 
opaque, and as an amorphous powder of dull 
amber, black, or blue colour. Sulphur is 
usually obtained of a bright yellow colour, 
but this may be changed, by the mere action 
of heat, to a deep brownish red, and on 
sudden cooling to an amber colour. We 
may obtain the blue sulphur by depositing it 
from sulphuretted hydrogen, which, however, 
loses its peculiar colour on long exposure to 
the air. 

Then there are vast numbers of other 
cases of less importance, among such come 
the varying appearances presented by the 
same precipitate at different times, according 
as the precipitation takes place rapidly or 
slowly ; thus, for example, oxide of mercury 
may appear as red, yellow, or brown, tersul- 
phide of arsenic as light yellow or deep 
orange-brown, etc. 

We see also the effect of water in modi- 
fying the colour of a body, as in salts of 
cobalt, which are pink in the hydrated con- 
dition, and blue in the anhydrous. 

Besides these, we have among the gases 
the more doubtful case of ozone, which some 
eminent chemists consider to be an allotropic 
condition of oxygen, whilst others, equally 
eminent, consider it as a true chemical com- 
pound of oxygen and hydrogen; in fact, a 
teroxide of hydrogen (H0 3 ). I think, on an 
impartial study, the latter view will be found 
to have the greater mass of evidence in its 
favour. 
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Now, what is tlie cause of these wonder- 
ful transmutations of one form into another? 
It must, of course, lie in the body itself, and 
we must seek for it in the arrangement of 
the molecules of the body. If we first pro- 
ceed to study the more obvious variations, 
such as those of colour, form, etc., we shall, 
I think, find that the arrangements of the 
particles of the bodies in the various cases, 
will fully account for all the diiTcrences. 
Take some clean transparent glass, for in- 
stance, and pound it in a mortar ; it will 
gradually, as the particles get more and 
more finely divided, lose all its transparency, 
becoming perfectly opaque and white. This 
result is due to the little particles of glass, 
no longer regularly arrayed, reflecting and 
scattering the rays of light, instead of trans- 
mitting them ; audit is also in part caused 
by the great quantity of air inclosed 
amongst them. The same reasoning will 
account for the difference in appearance 
between ice and snow. The question of 
colour may be solved by considering that 
the molecules, frequently forming little 
crystals, refract the light differently, when 
compactly aggregated together, from what 
they do when arranged loosely. This may 
be shown very nicely by spreading some 
freshly precipitated iodide of mercury on 
some paper, allowing it to dry, and then 
rubbing it with some hard body, when the 
colour will change from a bright yellow to a 
brilliant red ; on holding this before the fire 
the red will gradually change back again to 
the yellow. On examining this with a lens, 
it is seen to be due to the formation of 
minute crystals, which are broken down by 
the rubbing. 

There are three forms in which inorganic 
solid matter may arrange itself, viz., crystal- 
line, vitreous or glassy, and amorphous. N ow 
by tho action of heat wc can frequently, as 
shown above, cause a body to assume say 
one of these forms, that is, by applying the 
proper amount of heat, we can so separate 


the particles of a body from one another, 
that they rearrange themselves in some new 
form, which is dependent upon the forces 
exerted upon it externally. It has been 
shown, by many observers, that the forms of 
crystals are dependent on the directions of 
magnetic currents ; and Mr. Crosse formed 
artificially several crystals, by the slow but 
prolonged action of electric currents on 
various solutions; so that we may have 
reason to hope that the black, soft, amor- 
phous lampblack may be made to assume 
tlie transparent, colourless, hard, and crys- 
talline form of the diamond. 

The differences observable in tho other 
physical properties of the various allotropic 
forms of bodies, such as their conducting 
powers, specific heat, etc., may be reduced 
to the same cause, viz., different arrange- 
ment of the nltimate molecules. 

It is well known that the atoms of bodies 
are never in close proximity to one another ; 
that even the densest substance has its atoms 
separated by spaces — infinitely minute, to be 
sure, but still not the less important — and 
that these spaces may be increased or dimi- 
nished, according to the amount of force 
exercised by heat in overcoming the cohesion 
of the particles, so that, as the specific heat 
varies according to the density of the body, 
if such spaces be permanently enlarged by 
the repel 1 ant action of heat, the specific 
gravity of the body will be changed, and its 
specific heat altered accordingly. We have a 
cose of this when the diamond, by the in- 
tense heat of electricity, is converted into 
graphite. 

Variations in chemical properties may 
possibly be explained in a similar manner ; 
for chemical affinity will frequently show 
itself when tho particles of the bodies are 
in a sufficiently mobile condition. It is 
natural, therefore, that the molecules of 
carbon, in the dense compact form of the 
diamond, should be less capable of exer- 
cising their power of combination with 
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oxygen, than when in the widely-separated 
and loosely-connected form of ordinary 
charcoal. It must be confessed, however, 
that it is somewhat difficult to explain the 
fact of amorphous phosphorus being less 
aotive than the white and waxy form. 

It may be a question, whether wo are 
entitled to consider organic products, of 
precisely the same chemical composition, 
but differing widely in appearance and in 
physical and chemical properties, as allotro- 
pic modifications of the same body. Their 
differences must depend on the arrangement 
of the ultimate atoms of their constituent 
elements ; and this, it appears to me, is but 
an extension of the principle on which allo- 
tropic conditions of bodies are explained. 
When the arrangement of the constituent 
atoms of such bodies as lignine, gun-cotton, 
starch, gum-arabic, trugacanthe, etc. (which 
all consist of C 12 H 10 O 10 ), is sufficiently dis- 
turbed, what do we get but carbon, hydro* 
gen, and oxygen ? We have not as yet been 
able to cotribute to recombine the elements, 
so as to produce even one of these forms; 
but, from the great and constantly increasing 
connection that is now shown to exist be- 
tween inorganic and organic bodies, we may 
reasonably hope, that before long this may 
be effected. Urea but a short time ago wa ; 
considered as a body producible only by 
living organisms, and now we can make it in 
our laboratories. This same urea (C, N., 
H 4 0 .) is moreover a good example of the 
same elements, in the same proportions, com- 
bining to form two entirely different bodies, 
viz., urea and eyanato of ammonia (NH 4 0, 
C,NO). These some will not allow to be 
considered as allotropic modifications, though 
it appears to me that the difference is more 
one of degree than of kind. 

To some extent analogous to these allo- 
tropic forms assumed by matter, aro the 
different kinds of force which we see at 
work in Nature. It is agreed by all that 
force cannot manifest itself without motion ; 


light, heat, electricity, etc., are all forms of 
motion ; the various manifestations being 
only the result of different kinds of undula- 
tions in an ethereal medium, which is sup- 
posed to pervade all space, even the spaces 
between the molecules of bodies. 

It has been shown by Grove, Faraday, 
and many others, the physical forces are all 
modifications of one and the same force, and 
that force, upon this earth at least, is as in- 
destructible as matter. It can, however, be 
modified, can be obtained in different forms, 
may exhibit, as matter does, the phenomena 
of allotropism. A. B. 

METEOROLOGY OF OCTOBER. 

| FllOM OBSERVATIONS AT lllGIIFIELD HOUSE OBBEBVATORY. 
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The mean elastic force of vapour, *. e M the pressure 
of the barorapter due to the water contained in the 
air, is for October of the last thirteen yem*s 0 290 of an 
inch (or three-tenths of an inch nearly) ; ranging be- 
tween 0*202 of an inch in 1854, and 0*336 in 1857-~a 
difference of *074 of an inch. 

The mean pressure of dry air, or the pressure 
due to the gases of the atmosphere at the height 
of 174 feet above the sca*level, for October of the 
last thirteen years, is 29*380 inches; ranging between 
29 165 inches in 1855, and 29*601 inches in 1856 — a 
difference of 0*490 of an inch. 
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The moan weight of vapour in a cubic foot for Octo- 
ber, during the past thirteen years, is 34 grains; 
ranging between 2*9 grains in 1849, and 8 9 grains in 
3848 — a difference of 1 grain. 

The mean degree of humidity (complete satura- 
tion being represented by 1*00) for October, during 
the past thirteen years, is 0-82° ; ranging between 0*09* 
in 1849, and 0*87° in 1851 and 1856— a difference of 0*18°. 

The mean whole amount of water in a vertical column 
of the atmosphere for October of the last thirteen 
years is 4’2 inches ; ranging between 3 7 inches in 1852 
and 1854, and 4 7 inches in 1848 — a difference of 
1 inch. 

The mean weight of a cubic foot of air for Octo- 
ber, during the past' thirteen years, is 537 grains ; 
ranging between 529 grains in 1848, and 543 grains in 
1806 — a difference of 14 grains. E. J. Lowe. 


ASTRONOMICAL OBSERVATIONS 
FOE OCTOBER, 1861. 

The Sun is in the constellation of Libra until the 23rd, 
when he passes into that of Scorpio. He rises in 
London on the 1st at 6h. 2m., on the 10th at Oh. 19m., 
on the 20th at Oh. 34 m., and on the 30th at 6h. 52m. ; 
setting on the 1st at 5h. 87m., on the 10th at 5h. 17m., 
on the 20th at4h. 55m., and on the 30th at 4h. 85m. 

He rises in Edinburgh on the 9th at Oh. 18m., and 
on the 20th at Oh. 47m. ; setting at Edinburgh on the 
8th at 5h. 14m., and on the 20th at 41i. 44ra. 

He rises in Dublin on the 3rd at 6h. 7m., on the 
1 1th at 6h. 21m., and on the 20th at Oh. 50m. ; setting 
at Dublin on the 4th at 5h. 27m., on the 12th at 51i. Um., 
and on the 27th at 4h. 35m. 

The Sun is on the meridian in London on the 3rd 
at llli. 48ra. 59s.; on the 18th at llh. 45m. 12s., and on 
the 28th at Uh. 48m. 53s. 

The equation of time is on the 3rd, 11m. Is., on the 
18th, 14m. 48s., and on the 28th, 16m. 7s., the equa- 
tion of time being addative. 

Twilight ends on the 5th at 7h. 21m., on the ,16th 
at 6h. 57m., and on the 31st at Oh. 28m. 

Day breaks on the 1th at 4h. 13m., and on the 29th 
at 4h. 56m. 

The Moon is new on the 4th at 6h. 50m. a.m. 

Full Moon on the 1 Mt.h at Oh. 38m. p.m. 

She is at her nearest distance from the earth on the 
5th, and is most remote on the 20th. 

The planet Mercury is in Virgo at the beginning 
of the month, and at the borders of Libra and Scorpio 
at the close of the month. As he sets about the same 
time as the Sun, he will be scarcely visible to the un- 
assisted eye during the month. 

Venus is in Scorpio at the beginning of the month, 
and in that of Ophiuchus at the end of the month. 
Being so near the 8un she is scarcely visible. 

Marais in the constellation of Virgo throughout the 
mouth, and invisible. 

Jupiter still remains in the constellation Leo during 


the month, and is becoming visible in the mornings, 
but he is still too near the Sun to allow of the eclipses 
being seen. He rises on the 1st at 3b. 25m., and on 
the 28th at 2h. 28ra. a.m. 

Saturn is also in Leo throughout the month, and he 
is only visible in the mornings. He rises on the 8th 
at 3h. 29m. a.m., and on the 28th at 2h. 28m. 

Occultations of Stars by the Moon. — On the 15th, 
k Piscium (5th magnitude) disappears at lOh. 40m. 
p.m., and reappears at llh. 28m. p.m. On the 20th, 
£ Arietis (4th magnitude) disappears at 7h. 16m. p.m., 
and reappears at 8h. 15m. p.m. 

The variable star Algol reaches its least light in the 
evening on the 17th at 10b. 10m., and on the 20th at 
6h. 59m. E. J. Lowe. 


THE MICROSCOPIC OBSERVER. 
OCTOBER. 

Mun. — Previous to the recurrence of the autumn 
rains is a favourable time for explorations of the 
debris of old water- courses, the half-dry bottoms of 
ponds and ditches, and the mud within tide-marks on 
the banks of rivers. Though it is impossible to sug- 
gest decisively what the microscopist may expect to 
find in any particular muddy deposit, certain classes 
of organisms are almost invariably present. Diatoms 
and minute Alga are generally discoverable ; and in 
some cases samples of mud will be found to be almost 
wholly composed of them. Wherever a green, red, 
or violet-coloured slime is seen to form a sort of var- 
nish on a wet mud-bank, a portion of the mud should 
be obtained for analysis under the microscope. The 
mud on sea-shores in the vicinity of the embouchures 
of tidal rivers is always rich in microscopic organisms, 
and especially so in regard to Diatomacea. If wet 
mud is to be made the subject of observation, it 
should be placed in phials with a little of the water 
from an adjoining pool ; then, on exposing the closed 
phial to the light, the majority of the best takings will 
quit the mud for the water, and be seen on the sides 
of the bottle, from whence they can be separated. In 
the mud of ponds a sanguineous hue often prevails, 
owing to the prevalence in it of Tubifex rivulorum , a 
filiform annelid of from 1-5 to 3-4 in length. These 
worms are transparent, and show the alimentary 
canal distinctly, as well as the cilia lining it, and 
its own peristalitic action. Indeed, for illustrating 
some of the fundamental phenomena of animal phy- 
siology, we know of few better examples than the 



o * 


Tubifex. The species of Stylonichia — which belong 
to the Oxytnchim — are frequently met with in the 
dibrie of pools and the newly-formed mud of half- 
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dried ponds overhung with trees. When first de- 
termined under a low power, they have the appear- 
ance of monads, but under a power of 120 dia- 
meters present themselves as here depicted; ex- 



Stylonichia (kerona) pustulata. 

collent examples of the type of the old classifica- 
tion of Polygattrica. Among the Diatoms likely to 
be derived from muddy deposits, the Navicults are 
especially interesting, from the beauty of their forms 
and the symmetrical arrangements of their markings. 
Smith describes thirty-six British species, on whioh 
the authors of the “ Micrograpliic Dictionary” remark, 



Nulacodiscus. 


“ they may all have been derived from a frustule of a 
Svhieonema or Colletonema , which had escaped from 
its gelatinous envelope.” Gathering in myriads, 



Arachnoidiscus. 


layer upon layer, these minute organisms come at last 
to constitute the chief bulk of many of the sedimen- 
tary strata now in process of formation, just as in the 
oelebrated Bilin slate Ehrenberg found that the forma- 



^ 2 

1. Navicolw hippocampi Ehrenbergii.-— 2. Hippocam- 
pus formosus. 
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tion consisted almost wholly of Diatomic fossils. 
Among the species determined by Ehrenberg, the 
founder of this department of microscopic research, 
the Nulacodutcus, with its reticulated surface, and star- 
like markings, has been proposed as the basis of a 
design for such works of art as trinkets. The Arach • 
noidiscus, with its exquisit e tracery like a spider’s web, 
is equally adapted to furnish a similar idea; indeed, 
there is no lack of patterns for our rising artists 
among the symmetrical forms of Diatoms and Des- 
midiucetp. 

Among the best, of microscopic tests is the Navi- 
cula hippocampi of Ehrenberg. The several aspects 
of the fru.stule8 of this Narinda are roughly repre- 
sented on the previous page. 

These organic remains were found by M. Ehren- 
berg, in polishing slate tripoli, at Franzenbad, in 
Bohemia. The size of a single individual is about 
•r&¥ a Hne, or th® sisv I mrt °f an inch ; twenty- 
three millions are contained in a square inch of Bilin 
slate, that is, about forty-urn thousand millions in a 
cubic inch. 


JA? JVloteworthy’s Cforner. 


The Effects of Long-continued Heat, illus- 
trative of geological phenomena, is the subject of a 
report by the Her. W. Vernon llarcourt in the new 
▼olume of the “ Reports of the British Association.” 
Forty years ago La Place remarked that, multiplied 
observations in deep mines, etc., proved the existence 
of a temperature in tho iuterior of the earth increasing 
with its depth. Since that time increased attention 
has been devoted to the subject, and rapid progress 
has been made in applying physical and chemical 
science to elucidate geological problems. In 183**1 the 
British Association intrusted a commission (consisting 
of Professor Sedgwick, Dr. Duubeny, Dr. Turner, aud 
Mr. Harcourt) with the task of illustrating geological 
science by experiments. To the last fell the lot of 
conducting a portion of these experiments in two iron 
furnaces in Yorkshire, at Elseenr and Low Moor, the 
former being worked for a period of five, the latter for 
fifteen, years. The materials (provided partly by the 
British Association and partly by the Yorkshire Philo- 
gophical Society) consisted of a variety of minerals 
in various conditions, in one box, and organic remains, 
(both of animals and plants) in another box. The 
various substances in the boxes wore separated in 
crucibles. The boxes were placed in the interior of 
thq furnaces during their erection. At the end of 
fifteen yearB the Low Moor furnace was blown out. 
Nothing was left of the boxes hut the iron straps with 
which they had bean bound, in a state of oxidation. 
A few crucibles nbd parts of crucibles only survived 
the wreck of their contents ; all the minerals, choice 
pieces, weighed powders, and compositions had dis- 
appeared; aud all the exactness with which Professor 


Phillips had arranged them was lost labour/ The 
deposits at Elsecar, at the end of five years, had not 
fared better. Two specimens, however, were worthy 
of notice. One exhibited the conversion of river-sand 
into sandstone, with a vacuity in its axis left by the 
volatilization of a plant. It was a stone of much 
tenacity, and came out a perfect cast. The other 
specimen was a translucent blue mineral, belonging 
to the class of Lapis lazuli. Outside the boxes under 
the bottom-stone in Low Moor fiirnace Mr. Harcourt 
had also placed other crucibles containing a bar of 
zinc, a block of tin, a pig of lead, and a plat£ of tile 
copper. The changes in them were very remarkable, 
showing the action on each other under the heating 
influence. They are represented in fine chromo- 
lithograph ic plates. 

An Unintended Insect Trap. — The electric light, 
which is Dow used to illuminate the Place de Palais 
Royal, Paris, lias lately been subject to remarkable 
changes in its brilliancy, arising from a very singular 
and unexpected cause. Every evening — and espe- 
cially after a very warm day — clouds of insects collect 
around it, and each of them appears to be drawn 
irresistibly towards the bright points of burning 
carbon. But. the instant they touch it they are broiled 
to death. The numbers that crowd to it, however, 
are so enormous that the light appears at times to 
be almost, extinguished by burning insects, and every 
morning the bodies of these unfortunate suicides are 
found heaped up at the bottom of the lantern in thou- 
sands and tens of thousands. But, as au ingenious 
French savant has luckily discovered a new method of 
keeping insects out of lanterns, this cause of the dis- 
continuance of the electric light will very soon be put 
an end to. 

M e m on and a. — M. Pelouze has presented a note to 
the French Academy on the spontaneous decom- 
position of gun-cotton in diffused light : the product 
of decomposition is a mixture of gummy matter and 

formic acid. The proximity of Electric Telegraph 

wires to powder magazines is proved to be dangerous, 
as suggested by Professor Faraday some years since. 
Professor Segniit, of Grenoble, has communicated to 
the Academy an account of a recent instance of lateral 
discharge during a storm, by which severul trees were 
struck, and the wire itself was fused.— —Father 
Secchi, of the Pontifical Observatory, has published, 
in the “ Cosmos,” a paper on the “ Shooting Stars of 
August.” He concludes that these phenomena are 
not meteorological, but cosmical, and considers the 
most rational explanation to he the admission that the 
sun is surrounded by a zone of small bodies which 
cuts the ecliptic at the point where the earth is 
situated on August 10. This theory of meteors is 
that, long since adopted by English astronomers.— 
Persons who use paraffine oil for illumination would 
do well to procure the Oilometer, sold by Cox, 
of Barbicau, which determines the specific gravity 
of the oil on the same principle as the Lactome- 
ter. Paraffine of lesB specific gravity than 830* la dan* ^ 
gerous. 



RECREATIVE SCIENCE. 


249 



Showing the Number of Whorls in the Garden Snail at Different Ages. 

THE GABDEN SNAIL. 

“Look with young wonder at the sliding snail. 

Admire his eye-tipt horns and painted mail." Darwin. Botanic Garden . 

$ 

The common snail is an animal so familiar This unfortunate creature is proverbial for 
to everybody, that it is a pity that his habits laziness. Dear old Dr. Johnson sarcastically 
and peculiarities are not universally known, calls him the “emblem of sloth.” He is notori- 
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ous for his depredations on gardens. I have 
frequently heard country gentlemen growling 
out that “snails and other insects had de- 
stroyed their vegetables !” He is despised 
even by conchologists, on account of the 
plainness of his shell. Yet notwithstanding 
the general prejudice, it is quite possible 
that the history of such an animal may 
possess much that is interesting. Very pro- 
bably the vulgar dislike of snails may have 
arisen from the circumstance that they were 
considered unclean among the Jews ; but 
so were pigs, and we have now quite learned 
to like them. Besides I can adduce a passage 
from the Psalms (Psalm lviii. 8) to show 
that the vulgar, as usual, are wrong in the 
opinions they form : u As a snail melteth 
away, so let thine enemies pass away.” This 
passage is interpreted by commentators to 
mean, that as the apprehension and dislike 
with which a snail is regarded by the igno- 
rant and the unobservant departs, so shall the 
terrors of the enemy. I purpose, therefore, 
in the following pages, to give an account of 
the garden snail ( Helix hortensis) from its 
birth ; to describe his food, his manner of 
living, his physiology, and to detail, along 
with these, some curious observations and 
experiments of my ow r n . 

The appearance of the garden snail is 
familiar to everybody, and does not need 
particular description; but though he may 
not possess tho divine colours or flowing 
grace of some of his more gifted brethren, 
he is still well worthy of the study of the 
zoologist. Snails are propagated from eggs. 
These eggs are laid about the end of July 
or the beginning of August. They are de- 
posited in a sheltered and moist place — gene- 
rally under a little clod of earth, or in some 
cool cavity. Their colour is white, and each 
egg is about the size of a grain of shot. Any 
person who takes pleasure in gardening must 
frequently have met with little bundles of 
globules, somewhat resembling bunches of 
grapes, which are the eggs of the snail. And 


here, about an inch below the surface of the 
ground, lie the seeds of life, safe from the 
action of the atmosphere, the breath of storms, 
the depredations of insects, and for the most 
part from the ravages of man. They remain 
in the same state, untouched and uninjured, 
until the middle of the following summer; 
and then, in that delightful season when all 
animal and vegetable creation are full of new 
life, and the world is clad in her gayest and 
grandest apparel, a wonderful change takes 
place in that dark, obscure grave, where the 
eggs have so long lain ; little snails spring 
from them, protected with perfectly-formed 
shells about the tenth of an inch in diameter. 
I should mention . that in the shell of the 
young snail there is only one convolution, 
whereas in that of the full grown there are 
four. As the young animal increases in 
size, his shell grows with his growth and 
strengthens with his strength. They re- 
quire no instruction. Nature has endowed 
them with instincts to select what food is- 
suitable to their w ants. Immediately after 
their birth these young creatures leave their 
dreary cradle, and by separation dissolve 
for ever the ties of brotherhood. There 
seems to me to be something inexpressibly 
melancholy about the birth of snails, in the 
total absence of the care and affection of 
parents, in the want of comfort in their 
dark, damp, vault-like cradle, in their early 
struggles amid besetting dangers and diffi- 
culties, and Anally in the heartless manner in 
which they bid each other an eternal farewell. 

As soon as these snailets, if I may use 
the expression, are born, they set out in 
search of food ; this consists of tender buds, 
young shoots, and fruit. The first summer 
of their existence is spent in joy and festivity. 
They do not attain full maturity until the 
following spring, and when summer, like a 
short melody, has passed by, they hide them- 
selves in warm places, shut up the entrance 
of their shells with a thick kind of parch- 
ment cover, and fall asleep. Their winter 
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retreats are generally in mossy bankB, bundles 
of dead leaves, or the crevices of walls. In 
these they repose securely until the storms 
and horrors of winter are passed, and in 
April, when the charming radiance of spring 
calls them into animation, they awake from 
their long sleep and emerge into active life. 
They are now full grown, and are so hungry, 
from their long winter fast, that they willingly 
eat almost anything green which comes in 
their way. The mouth of the snail, when 
viewed through the microscope, is found to 
be furnished with eight teeth of a kind of 
horny substance, similar to those of the leech. 
It possesses, likewise, a small cartilaginous 
tongue, covered with transverse striae, and 
so disposed that by its movements it is well 
calculated to assist in propelling the food 
into the oesophagus. 

About midsummer they lay their eggs. I 
may here observe that those who wish to 
get rid of these animals from their gardens 
should destroy them before they do this, as it 
is merely vindictive malignity to kill an indi- 
vidual snail, without the expectation of de- 
stroying his posterity. As there is no distinc- 
tion of sex between snails, and as each indi- 
vidual is capable of laying eggs, and as each 
generally does lay about sixty eggs each year, 
it is manifest that they would naturally in- 
crease very rapidly. Indeed one snail would 
be the parent in three years of 200,000 snails. 
This is evident if we suppose that one lays 
sixty, and that each separate member of 
that sixty also lays sixty. Were it not for 
other animals, it is manifest that they would 
be worse than locusts ; but, fortunately for 
ns, they form the food of a great many birds. 
Supposing that one thrush eats fifteen young 
snails in a day, and supposing that during the 
summer months in which they can be found 
there are one hundred and twenty days, we 
shall find that eleven pairs of thrushes, 
in three years, including their young ones, 
will consume 1,350,000 snails. If, more- 
over, we calculate how many other animals 


prey upon them, and the chances to which 
the eggs are liable, we must be much sur- 
prised how many, survive. It it said that 
snails are very injurious to gardens on ac- 
count of their voracity, but I have my doubts 
about this. I am inclined to think that the 
chief injury is caused by small slugs, and 
that the snails, though few in number, yet 
being large and easily detected, come in for 
all the blame. They sleep the greater part 
of the day, and revel the greater part of the 
night. In this respect they might well be 
compared to the fashionable young men of 
the present day. Were it not for this the 
race would soon become extinct, as it would 
be entirely exterminated by birds of prey. 

The organs of sight in a snail are pecu- 
liarly beautiful ; they are situated in the ex- 
tremities of the two superior tentacula or 
horns. The inferior pair, adapted more ex- 
clusively for the purpose of tactile impres- 
sions, are destitute of visual power. Both 
the upper and lower horns can be drawn 
into the head and completely inverted. It 
has been remarked that the sight of snails 
is peculiarly dull — and indeed thiB does seem 
to be ihe case to superficial observers; 
but if those people who w r ere so ready to 
ubuse the abused and to sneer at the un- 
fortunate, had for a moment considered, they 
would probably have refrained from such 
inconsiderate statements. Snails can see 
perfectly well in the light that suits their 
eyes, and it is as fantastical to assert that 
they are nearly blind because they seem 
scarcely to distinguish objects clearly in the 
garish beams of day, as it would be to say that 
moths, or bats, or owls were dim sighted. 

Land snails are possessed of no organs of 
hearing ; although it is admitted that mari- 
time mollusks are. I endeavoured in many 
ways to try if I could discover any sense of 
hearing ; but all in vain. They are even in- 
sensible to music ; and though it can charm 
a wild beast, it has no effect on a simple snail. 
I met with such a pretty story about the 




252 


EECEEATIVE SCIENCE. 


effect of music on wild beasts, that I cannot 
help transcribing it here. Domitian, an old 
historian informs us, used to keep a company 
of elephants trained to dance to music. Upon 
one occasion, one of these animals failed to 
keep proper time; accordingly the keepers 
beat it severely ; but one of them afterwards 
observed it to leave its dancing brethren, 
seek a secluded spot, and there practise his 
steps by himself. Again, Disraeli relates a 
story of spiders, in the Bastile, that used to 
descend on their silken threads to listen to a 
soldier playing on the flute. As long as he 
performed they listened in silent ecstasy, and 
as soon as he ceased they returned to their 
habitations. 

Ehymer Jones says, that the sense of 
taste, judging from the structure of the 
tongue, must be extremely obtuse ; but, if 
this were the case, I do not sec why they 
should like Borne kind of food to other 
kinds. Thus, they prefer to eat pears or 
fruit to rose leaves, though they will eat 
rose leaves when they can get nothing better. 

The sense of smell is very acute, although 
the exact locality of the organ has not been 
ascertained. An unpleasant odour causes 
them great annoyance, and when naphtha or 
turpentine is held near their heads they 
immediately retreat into their shells, exhibit 
decided signs of disgust, and even emit froth. 
These animals are also peculiarly sensible to 
touch. 

Having thus glanced rapidly at the senses 


muscular power is very considerable. I found 
that a moderate-sized snail could pull, with 
apparent ease, a weight of five ounces. Ob- 
serving this, I constructed a carriage for 
some which I kept. This, they drew admir- 
ably. The snails appeared in this to un- 
usual advantage ; and, I am willing to believe, 
enjoyed the novelty of the proceeding. Some- 
times I used to make two or three drive 
tandem ; but this was considerably more 
difficult. On the whole, this forms an amus- 
ing toy, and I should recommend it to the 
notice of the junior readers of the Eecbea- 
tive Science. A simple noose passed over the 
shell of the snail yokes it to the carriage. 
Latreille gives a very curious account of a 
flea that performed a feat somewhat similar. 
He used to drag a silver cannon, on wheels, 
that was twenty -four times his own weight, 
which being charged with powder was fired 
without his appearing the least alarmed. 
Bradley asserts, that he has seen a stag-beetle 
carry a wand half a yard long and half an 
inch thick, and fly with it several yards. 

In boyhood, my brothers and I used to 
keep snails for racing. These we used to 
feed with the greatest care. The race-ground 
was circular ; in diameter about four feet, 
surrounded with a ring of green leaves. The 
racers were placed in the centre, and were 
restrained from running until the signal for 
the start was given ; upon this they were 
immediately released, and then these phleg- 
matic creatures, stimulated into activity by 
the incentives of the gratification of 



their palates, and the hope of finding a 
comfortable resting-place among the 
green leaves, and perhaps warmed with 
the generous ardour of vertebrate ani- 
mals, rushed madly on for victory. 
Whosoever reached the green leaves 
first was considered to have won. The 
snails should be painted different 
colours to distinguish them. Such a 


of snails, I shall now proceed to give an ac- race possesses the interest of any other. If 
count of some experiments of my own. Their they did not run, we made use of a goad. We 
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found that if we pricked the part which 
was outside the shell, it naturally made 
the snail run into it, and accordignly be- 
fore they commenced to race we gene- 
rally bored a hole in their shells, through 
which, when pricked, they naturally sprang 
forward. I may add that the little racers 
were invariably kept on scanty rations for 
twenty-four hours before they ran, so that 
their appetites might urge them towards the 
green leaves. 

The keeping of snails for such purposes 
naturally led me to observe their habits 
closely. Accordingly I had a glass globe of 
them on my dressing-table. I fed them about 
nine in the evening ; and, as I gave them their 
meal pretty regularly, they at last learned the 
time, and as soon as they smelt their food, 
came crawling to it, with the same delight 
that chickens run to corn, or dogs to their 
dinner. It was very funny to see them with 
their long horns slowly crawling to their 
supper, and as it only remained in the glass 
for about an hour or a little more, those who 
were late got none. There are few animals 
more greedy than the garden snail. That 
servant of Dr. Franklin made a great mistake, 
who, when going on a tour of inspect: on 
with his master through the manufacturing 
districts of England, said, “ Massa, in this 
country, everybody, everything must work — 
water work, wind work, fire work, smoke 
work, horse work, ass work, bullock work, 
dog work — only the pig no work ; he only eat 
and sleep ; de pig is the only gentleman in 
England.” If this intelligent slave had been 
acquainted with natural history, he certainly 
would have considered the snail another 
gentleman. If doing no work and eating are 
the characteristics of a gentleman, then the 
garden snail is a thorough bred one. I 
do not see upon what pretext he can be de- 
prived of such an honorary title. His food 
is compose^, of & variety of substances ; he is 
very fond of young Bhoots, to obtain which 
he will often climb lofty trees. I recollect 


that I once measured the height to which one 
had ascended, and I found that it was four- 
teen yards ; accordingly I became anxious to 
know how r long he took to perform this, and 
I found, from experiment, that a snail can run 
ten inches in two minutes, that is, fifty feet 
in two hours. It is evident, then, that it is 
quite an easy journey to him to travel to the 
top of the tallest trees. Thus wc see that a 
snail does not move so very slowly ; besides, 
as Shakspeare says, we should consider that 
he “ carries his house and his destiny w r ith 
him.” 

The injury which these animals are said 
to cause the agriculturist or the horticul- 
turist, forms one of the most prominent 
charges against them. This I think is greatly 
exaggerated, from the circumstance that if 
any snail does do so, he, from his magnitude, 
is immediately detected, whereas the slugs, 
the perpetrators of all the mischief, from 
their small size, entirely escape observation. 
A somewhat parallel case to this is, that the 
youthful part of the aristocracy are said, by 
some careless observers, to be more dissipated 
than the rest of the population. This has, 
however, merely arisen from this cause, that 
if there is a black sheep in that class, his mis- 
demeanors are more notorious. However, if 
the gardener place a little lime round the 
roots of the plant, it will effectually preclude 
these animals. Moreover, that fruit which 
they have once nibbled should be left on the 
tree, as they ^ ill not commence any other, 
until they have consumed that. Some 
gardeners lay traps for them by placing cab- 
bage leaves on the ground before night, 
which, in the morning, are generally filled 
with them. But, if snails do mischief, they 
also benefit man indirectly, as they help 
to support those songsters whose heavenly 
warblings give us such exquisite pleasure in 
spring. “ Of the truth of this,” saysMarkwick, 

“ I have been an eye-witness, having seen a 
common thrush feeding on the shell-snail.” 
The thrush breaks the shell upon a Btone. 
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How he doea this I am not aware.* I do not 
believe that he drops it from a height, as the 
eagle was said to have dropped a tortoise on 
the head of JEschylus and killed him. Snails 
are much recommended for consumptive 
patients. I am told that dyers make con- 
siderable use of them ; and, last of all, they 
are eatable. I cooked some, and can con- 
scientiously pronounce them to be excellent. 
The best way of dressing them is frying, 
but no doubt a good cook could convert 
them into a hundred delicious dishes. Before 
being eaten they should bo kept some time. 
The “ Gazette Medicale ” mentions, that 
some peasants near Toulouse ate some snails 
freshly gathered in the garden, and all who 
ate thereof were poisoned. This occurred 
because the snails were full of some poison- 
ous vegetables; but this is no objection to 
their excellence, and the reader will remem- 
ber that Xenophon’s army was poisoned by 
honey, the most simple of all luxuries. In 
some parts of the Continent snails are still 
eaten. Among the Romans they were thought 
to be great delicacies. Pliny mentions that 
they could fatten the Helix pomatia , a kind 
very little different from the Helix hortensis , 
so much that the shells used frequently to 
contain four quarts. Some scholars have 
admired the moderation which they thought 
the younger Pliny displayed in one of his 
letters, when he asks one of his friends to a 
supper of only three snails. He reminds me 
of that man who said he only ate one slice of 
bread for his breakfast, but upon examination 
it was found that this one slice consisted of 
half a loaf. It is rather an advantage, I 
think, that the garden snail is smaller than 
the esculent snail, as it is probably more 
delicate; small chickens and small oysters are 
considered more delicious than large ones. 
Persons who eat oysters alive need never 
object to cooked snails. 

• The process may often be witnessed in a garden, 
The bird carries the snail to a suitable stone, and 
there taps the shell till it breaks. — E d. 


The power which the garden snail pos- 
sesses, in common with other testaceous 
mollusks, of repairing injuries, is extremely 
wonderful. If a piece of the shell be broken 
off or fractured, he can mend this by emit- 
ting a viscid juice, which in about three days 
hardens. Spallanzani cut off one of the 
horns of one of these animals. It began to 
bud in about twenty-five dayB, and continued 
to grow until it was equal to the other. Ho 
then cut off the entire head of another ; after 
the operation the snail retired into his shell, 
where he remained in seclusion for about 
four or five months, at the end of which 
timo it was found that a new head had 
grown. Parallel cases to this can bo found 
among other animals. Messrs. Kirby and 
Spence state, that if ’the legs of a spider be 
amputated they will grow again in a few 
days. If the tentacula of a lobster or crab 
be torn off, new ones will supply the loss. 
Spallanzani removed the entire shell from a 
snail, and found that he died ; I did the 
same, but was agreeably surprised to find 
that my patient lived. I kept him for about 
three weeks, when, having forgot to shut the 
case in which he resided, he made his escape. 
I did not like to repeat this or to verify the 
former experiments, as they seemed to me to 
be wanton cruelty. Many naturalists seem 
to pay no regard to the sufferings of their 
victims, and silence all feelings of pity and 
commiseration by repeatedly asserting that 
the sensation of the lower animal creation is 
less acute than that of the higher. Our 
great poet expresses different sentiments— 

“ The poor beetle that wo tread upon, 

In corporal sufferance finds a pang as great 

As when a giant dies.” 

A curious fact about snails is their reten- 
tion of life. In the “ Philosophical Transac- 
tions ” there is an account of one that lived 
without food for fifteen years. This is stated 
on the most authentic evidence ; 4 at any rate, 
nothing is more certain than that they can 
live for four or five years without sustenance. 
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I may mention, also, that in the same work 
a beetle is described to have lived three 
years without any nourishment. When 
snails are thus deprived of food they fall 
asleep and retreat very far back into their 
shell ; the mouth of this they cover with a 
thick, parchment-like secretion, technically 
called an operculum. Another remarkable 
instance of their retention of life is that of a 
Helix hortensis , at present in the collection of 
Mr. Pickering, which got entangled in a nut- 
shell when young, and, growing too large, had 
to endure the incubus to the end of his days. 

Snails are born in the latter end of 
summer, are full grown at the end of the 
following winter, lay their eggs in the 
second summer of their existence, and spend 
the remainder of their days in revelry and 
dissipation. 

“ Go, child of pleasure, range the fields, 

Taste all the joys that life can give ; 

Partake what bounteous summer yields, 

And live while yet ’tis thine to live.” 

Few of these animals live more than two 
years, and their last season of enjoyment is 
doubtless tinctured by dark forebodings and 
gloomy anticipations of the future. And 
now joy- winged summer floats by j the days 
shorten ; the golden fruits of autumn depart, 
and her enamelled flowers fade ; ruder winds 
blow, and at last, beneath the influences of 
the increasing cold, the withered leaves fall 
circling to the ground. The snail forsakes 
the haunts of his youthful enjoyments, and 
retires to his long home. How miserable 
are his prospects now, compared with the 
splendid and enviable pleasures of his past 
existence P Might we not moralize from the 
state of a snail at this period of his life, 
and point out how utterly and hopelessly 
wretched old age would be, were it not 
cheered and illumed by the hope of a bright 
and a glorious immortality P 

The hybernation of a snail takes place in 
the following manner. Even at this sorrow- 
ful time animal life still urges him to escape 


the frosts of winter; and, accordingly, having 
selected a suitable spot, with his muscular 
foot, and by turning round on his back, be 
excavates a hole about the size of himself ; 
a thick, gluey fluid is then emitted, which 
gradually hardens and forms a plastering all 
round ; a roof is made of the same substance 
and dried leaves. In this snug retreat he 
falls asleep, and if the winter be peculiarly 
mild he may survive ; but the quantities of 
empty shells which are to be found in the 
places where they retire tells too sad a tale. 
They frequently select ivied walls for their 
last retreat, where the dark and gloomy 
emblem of eternity, when swayed by the 
breath of a frosty night, sighs mournfully 
over them their last requiem. They proba- 
bly die without pain or suffering, as animals 
generally do which are frozen to death. I 
mentioned before that they usually live only 
two years; but in confinement, when they 
are not influenced by the inclemencies of 
climate, they frequently remain alive for five 
or six years. 

It is not a little remarkable that that 
which during life had served as the house 
of the snail, becomes after death his coffin 
I and his monument. This small and delicate 
structure endures the revolution of thou- 
sands of years, and our museums are stored 
with the shells of many that lived long 
before man. Perhaps, when we shall have 
perished, and man shall have passed away 
from the earth, and his name shall have be- 
come as unknown to a succeeding race as that 
of the antediluvians is to us, some of those 
very shells which we now arrogantly despise, 
surviving the lapse of centuries and unin- 
jured by the inclemencies of climate, may 
become objects of speculation, wonder, and 
admiration to a different race of reasoning 
beings. 

Such is a brief outline of the short and 
simple annals of the snail. In these there is 
little to attract, though, perhaps, much to 
instruct. In these there is no poesy ; there is 
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none of that romantic diversity and striking 
incident which is to be found in the chro- 
nicles of wasps and ants, or with which 
natural historians love to crowd their pages. 
This animal, by reason of the immediate 
gratification of its appetites and its desires, 
is never induced to attempt anything memo- 
rable ; its days, accordingly, are passed in 
sleepy indolence. In character it is harm- 
less and inoffensive, incapable of feeling 


affection for man or towards its own species. 
Hoping that these few lineB may turn 
the attention of some of my readers to a 
patient and diligent observation in this 
branch c-f natural history, and reminding 
them that each single new fact is of vast 
importance in a science entirely dependent 
on experience, I willingly conclude. 

Richabd L. Edgewobth. 

Edgeworthstown . 


NATURALISTS* FIELD-CLUBS : WHAT THEY DO, AND HOW THEY DO IT. 


Bbeakfast-table companion, whom I find 
egg-eating in the “ best room ” of this clean 
country inn, whatever you may be doing 
here, fishing the trout stream, or getting up 
Aeschylus, come with us to-day. I, a quiet 
member of the Oldshire Naturalists’ Field- 
club, desire your company. This is a meet- 
ing-day, we assemble here in an hour, and at 
the close of the day return here to dine. If 
your notions are Waltonian, so much the 
better, for you will see that other occasions 
for quiet contemplation exist, and though the 
fishes we take cannot bo enjoyed by the 
bodily appetite, they will strengthen and 
refresh the mind. If, as a rigid classicist, 
you are a reverent disciple of the old learn- 
ing, there is no notion, worthy of keeping, 
that you need abandon. You may retain 
your exalted respect for Xenophon and 
Xenocrates, and yet be a believer in what 
Nature can tell you ; she will throw a light, 
if you care that it shall be so, upon what 
men of the olden wisdom taught, and it will 
glimmer upon the grains of truth which lie 
scattered through their writings. Indeed, 
even if you have adopted the Hindoo notion 
of the earth as a living, ever-growing crea- 
ture, bearing us all upon its rocky shell, as a 
tortoise would bear up a nation of polyps, 
you may hold to it without charge of natural 
heresy* For they who figured the earth by 


this form of creature were aware that, in one 
sense, growth is a quality of the world ; that, 
daily and hourly, the crust which covers up 
the burning heart of the monster is being 
thickened by the addition of atoms too small 
to be singly distinguished, yet great in their 
a £g re g ate d bulk. They saw, though it was 
through a dim and distorting medium, that 
the settled, quiescent mass of solidity be- 
neath their feet, was the basement of a lofty 
reaching series of invisible yet restless 
agencies, working in winds and clouds and 
vapours ; guided, as it w T ere, by innumerable 
spirits, who were missioned to use those 
powers to the end of time in moulding anew 
and redecking the surface, in building fairy 
palaces thereon with the grosser atoms of 
their natures, and sometimes in levelling all 
they had built, and scattering far and wide 
the accumulations of a thousand years. 
Join us, then, without fear. The etudy of 
the earth will not injure your faith in 
matters of Eternal import, lessen your apti- 
tude for book-reading, nor unfit you for the 
domestic or business duties of life 5 for, 
whether you are a builder of suspension 
bridges, or a dealer in leeches; a seller of 
pea-sticks, or a maker of pickles ; you may, 
by becoming a British field-naturalist, use- 
fully and pleasantly employ the leisure at 
your command. 
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To give you a safe entry into the wide 
fields of natural science, guide you through 
them, and endow your mind with all benefits 
there to be obtained, this great and import- 
ant rule must be observed — Nature must be 
studied by method, and in the order of her 
works. Qo down to the basement of this 
wonderful earth-structure, and study the 
past, that you may know the present. Bor- 


life-clad surface. Study on this wise, and 
an ample repayment awaits you. Neglect it, 
and your march into the vast field of explo- 
ration will be without order and unsteady, 
your awakened interest will be staggered 
without being usefully directed, and your 
mind bewildered by the number of objects 
without being instructed. 

First, then, try to learn of the natural 



DESCENDING ORDER OF THE SEDIMENT-FORMED ROCKS. 

Tertiary, Cainozoic, or New life System.— Pleistocene ; Pliocene ; Miocene ; Eocene. 

Secondary, Mesozoic, or Middle-life System.— Chalk ; Greensand serits; Wealden; Furbeck ; Oolite; 
Lias ; Triassic, or New Red Sandstone. 

Primary, Palaeozoic, or Old-life System.— Permian ; Carboniferous ; Devonian, or Old Red Sandstone ; 
Upper Silurian ; Lower Silurian ; Cambrian. 


row what illustrations you please from ex- 
isting animals and plants, but begin with the 
study of the ancient earth, as revealed by 
that branch of natural inquiry which under- 
lies all others, even as the objects it describes 
are buried beneath the bright clothing of the 


growth of the earth. No single illustration 
will show you this, but many combined will 
do it. One I will tell you of, as an example 
of the pervading unity of creative powers, 
and the marvellous consistency of natural 
results. See, in yonder bramble bush, one 
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thorn-clad arm pushed out into a pale green, 
weakly-prickled Bhoot; it is the cap and 
crown of a branch, the latest outflow of the 
life-giving sap. Beforetime, other sap was 
nourishment to the older part of the stem, 
once green like this, now hard and woody, 
dark coloured, bearing fruit no longer. In 
seasons to come a farther extension of the 
plant juices will carry still higher the in- 
crease of the stem, and the tender new 
shoots of to-day will be lost in the silent 
advance of that continuous change which 
renews, year by year, the life-bearing face of 
the earth. Of the past duration of that life, 
its changes, its excess at one time and place 
and diminution at another, and of the vari- 
able nature of the slowly acquired crusts 
which bear witness of the lapse of time, tho 
ocean itself, greatest of all earth-makers, is 
the noblest similitude. As men seated upon 
a western shore look over the broad Atlantic, 
so gaze we upon the ocean of departed time ; 
seeing not the rise of the distant wave, but 
knowing it has had its rise and beginning, 
and is coming to us with a message from 
afar. Fancy yourself thus seated, and call 
every wave that is travelling shorewards an 
age of geologic time. To a careless eye 
every in-coming wave seems alike in form, 
foam-cupping, and unity of purpose ; but not 
so to ours. A differing foam-crest rides 
upon each, marking some speciality of its 
existence, and these, faintly seen when afar 
off, and more clearly distinguished when 
near at hand, are to our ocean-bent eyes like 
to those characteristics which distinguish a 
geologic age— the culmination of a life king- 
dom or the outcropping of a great physical 
event. 

Those far off waves, strong and mighty 
of purpose, which havo set in for the shore, 
may be called Palaeozoic, old-life wares ; 
those midway between the horizon and 
where we are sitting we will know as Meso- 
zoic, middle-life waveB ; and those which 
would roll up to our feet, did not a line of 


hidden rooks convulse and dash them into 
spray, may fitly be called Cainozoic, new- 
life waves. So the great ocean before ns, 
limitless to our Bight, is triply divided by 
our fancy into zones of distance, correspond- 
ing to the three great eras of time which 
make up the life of the earth. Completing 
the analogy in its general view, we have, in 
the few feet of placid tide-flow lying between 
the breaker line and our meditative selves, a 
likeness of the period since man’s creation, 
an era short and quiet by comparison with 
what had gone before it, but one to which, 
by gentle, GrOD-whispered teachings, the 
goodness and worth of all distant ages has 
been brought, even as the flowing waters 
bring shorewards the spoils of the farthest 
wave and lay them at’ our feet. 

This is no fanciful view of the world’s 
history. Indeed, were it possible to ascend 
in a balloon so high above the smoke of 
London that England, laid out as in a map, 
would lie before us, wo should see this ideal 
ocean-view finding its parallel in the rock 
construction of the country. Looking north- 
westward, the most distant parts, those skirt- 
ing our horizon, would bo the hill country of 
Wales and Cumberland, composed of rocks 
oldest in time, and containing the first evi- 
dences of terrestrial life. In folds and 
flexures, corresponding in their greater soli- 
dity with the billows in-rolling with a mighty 
purpose, but losing themselves midway in our 
view, these ancient sea bottoms would stretch 
over a third part of our prospect. Then 
middle-age rocks, sca-laid upon the eastern 
flanks of the Silurian hills, intervene, and 
stretch in a belt of surface yet wider and of 
greater area. New-life rocks, offsprings of 
later seas, make shapely to our view the east- 
ern parts of the island ; and, lastly, the pic- 
ture of sea and lake deposit which has built 
up our country, is finished by the downooming 
of the furies of the north — of the great ice 
drift, which, like the breaker fringe of our 
sea view, sheltered and relaid much that had 
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gone before, and divides as a rampart the 
world before man’s time from the fairer land 
given him for his enjoyment. 

If yon would learn, before entering upon 
the study of the earth’s crust, somewhat of 
he physical construction of the globe itself, 
and the agencies which have influenced the 
present configurations of its surface, you will 
get a good insight by noticing what goes on 
in a drying apple ; what shrinkages and con- 
tractions come to pass ; for the large rind 
being more than sufficient for the contracted 
sphere, some parts will be drawn down, de- 
pressed into valleys; others bulged up, ele- 
vated into mountain ranges. And wherever 
any great portion of the crust sinks in an 
unbroken area, the parts bordering it will be 
pushed up into elevations and folds, a double- 
action principle which has many and clearly- 
to-be-seen parallels on the surface of the 
earth. 

Many natural movements, apparently of 
Bmall value, will aid your comprehension of 
such great questions as the distribution of 
water upon the earth’s surface, and the con- 
figuration of the land into hill and dale. A 
sea margin or the bed of a dried-up lake 
will, if exposed to the action of the sun, 
shrink into unequal-sided pentagonal areas, 
bounded by cracks ; for there is a tendency 
in earthly substances to assume, in cooliug or 
drying, a polygonal form. The cracks bound- 
ing these areas have been shown to correspond 
with certain lines of deep water which sur- 
round islands, and thus we have an insight 
at once into the laws which have, in connec- 
tion with the shrinkage of the cooling globe, 
governed the relations of land and water. 

Three men in our Club are noted for their 
geological attainments. The first — we will 
call him Mr. A — takes the Palaeozoic or old- 
life rocks for his study, thus linking himself, 
like his illustrious namesake, with the begin- 
ning of things. He will tell you of the rich- 
ness and variety of knowledge contained in 
the pages he is reading, for this great division 


of earthly time extends far beyond the title- 
page of the rock volume. Indeed it includes 
not only the sea-laid sediment of the Cam- 
brian, Silurian, and Devonian ages, but the 
buried forests of the coal era, and finds its 
natural ending in the close of the Permian 
age, whose faintly-glimmering BparkB of life 
bear evidence to us of the dying out of a 
mighty and long-lived creation, and the in- 
coming — now that the land, upraised and 
dried, was fitted to receive them — of plants 
to be a clothing of beauty, and animals of 
nobler kind to inhabit it. 

A study so greatly extended through time 
requires different ways of application, suited 
to the requirements of the many lesser divi- 
sions into which, for convenience, the epoch 
is divided. Traces of animal or vegetable 
life in the bottom rocks (called Cambrian, 
because the largest exposure of them is in 
Wales) are few and obscure, and the rocks 
show but slight proof of having been sea sedi- 
ment, even as, to appearance, little of child- 
life remains in the gray-haired man. But 
their poverty does not lead Mr. A to disre- 
gard them. On the contrary, he searches the 
more diligently, and knowing the value of 
the faintest flashes of life-light from those 
old shores, he cherishes slabs impressed with 
many odd-looking markings, stone surfaces 
on which some game of life has been played, 
for the trails of the performers, peaceful or 
combative, are left upon the face of the stone. 
Some he tells me were worm-burrows, usually 
arranged in pairs, so that Mr. Vermis Areni- 
colite, if troubled with an unwelcome visitor 
at his front door, could pop out at a side one. 
Also, making merry over his curious store, 
he calls my attention to the impress, all 
wrinkled and wriggly, of some creature, 
which is like unto what a fish would make in 
a soft mud bank if he tried to walk upon his 
tail ! The Silurian limestones, which cover 
up in most places these all but fossilless 
rocks, differ from them in being, almost 
throughout their thickness of 20,000 feet, 
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crowded with life remains, ^chiefly crustacean 
shields, marine shells, and corals. The De- 
vonian rooks, higher still, have in their fish 
fossils a yet more important tenantry ; and 
upon these lie the coal measures, better cared 
for, but containing more that is not under- 
stood, than any of the preceding deposits. 
Consequently they have a high place in the 
regard of our old-life friend, and with Mr. 
Hull’s “ Coal Fields”* in his pocket, he often 
pays Coalbrooke Dale a visit, and the greater 
coal-basin of Southern Wales. 

The South Staffordshire coal-field, with 
its hideously disrupted and uninviting sur- 
face, has a mighty attraction for him, and 
here Prof. Jukes’ book is his special confi- 
dant j and sometimes he steers northward, to 
the greater coal-workings of Lancashire and 
Northumberland. Taking his best wits with 
him at all times, and getting what evidence 
he can to solve the great questions touching 
the growth of the plants which produced this 
wonderful fuel ; w hetlier they clothed a sur- 
face comparatively dry, though subject to 
frequent inundations ; or grew from out a 
saline marsh ; whether, in a word, the waters 
which fed and strengthened the great mois- 
ture-loving plants were salt or fresh. Evi- 
dence to decide this he collects from the 
relics of crab and shrimp-like creatures met 
with between the coal-layers, and from shells, 
usually of marine affinities, which form in 
some places beds a foot or more in thickness. 
Another and, practically speaking, still greater 
question awaits settlement. The coal-seams 
which dip beneath the sandstones and lime- 
stones of Middle England, are believed by 
many to be re-elevated on a line of uplift 
nearly corresponding in direction of upthrow 
with the longitude of London. If this is the 
oase, it follows that the coal measures of 
Somersetshire lie within an attainable dis- 
tance of our Middlesex surface. The truth 
or falsity of this rests upon purely physical 
evidence, but the shores of France, to which 
# Loudon, Stanford. 1801. 


country, be it remembered, England was * 
formerly united, show good proof of the 
northerly extension of that line of elevation 
which has, in the uplift of the Ardennes 
brought a coal-field of no mean value to the 
surface. Trace this line north-westward, and 
it passes beneath London. 

Perhaps no plant-fossils equal in beauty 
those of the coal age. They are easily ob- 
tained, by splitting up with the cutting edge of 
your hammer the gray shaly rock lying above 
the coal, which in every case contains them 
in greater or less abundance. Thus Mr. A 
can as faithfully picture to his admiring 
friends the plant-life of the age, as if he had 
stumbled on a collection of photographs, made 
by a gnome of the period. Ho will speak, 
while doing so, upon the wonderful persis- 
tency of form maintained by the fern-tribe 
throughout the vast extent of their life-time. 
So that fern leaves and horse-tail stems of 
coal-forest age differ but slightly from those 
of the present day, for our branching bracken, 
and still more gr; ceful lady-fern, have a 
nearly allied cousinhood deeply laid in the 
treasury of the earth. And though these 
plants are scientifically lower in station than 
those which delight us w ith their flow ers, yet 
they have the heritage of an excellent grace, 
a still-abiding and most pleasant beauty, 
which at all times w T e are glad to acknow- 
ledge. And year after year, as the bracken 
grow s up among the heather, or makes the 
undergrowth of shady woods, our thoughts 
turn backward to the time when ferns were 
kings of the plant-world. Distanced in the 
race for station, the crown has long since passed 
from them, but with no loss of native grace 
they now bend before gaily clothed trees and 
flowers, productions of a younger age. There 
is so much to be learnt from ferns, fossil and 
living, that I recommend you specially to 
study them. By comparing old forms with 
recent ones, you will see that the plant has 
not reached its present state by age-long 
elaborations and slowly-acquired gifts, but 
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that the first fern whose remains are preserved 
to us was as complete in its development, and 
as perfect in its functions, as is the living 
plant in the hedge-row of to-day. The juices 
and vapours of the earth and air have been, 
through the ages which are past, moulded, at 
the will of the life-giving Creator, into many 
and differing shapes, into forms regulated by 
the condition of the great substance they 
spring from, into bodies best able to con- 
tribute to its healthy existence. But through- 
out all time, the least-worthy spark of life, if 
in a normal state, has the divine stamp of 
completeness and perfection. 

The closing scenes of the old-life pano- 
rama which Mr. A exhibits, are those of the 
Permian age, which there is reason to believe 
are not notably distinct from the carbo- 
niferous. At the top of these rocks w orthy 
Mr. B meets him, and takes up the history. 
Like his palaeozoic friend, the least-clear 
pictures he can paint for us are those which de- 
pict his opening scenes, but he gives a different 
reason for his inability. Absence of organic 
life, animal or vegetable, so far as we yet know, 
is a safe excuse for the desolate appearance of 
the earth’B surface, during the early morning 
of its history. And Mr. A reasonably pleads 
this lack, as he exhibits his views ; but our 
new friend, who has taken up with the history , 
the lingering shadow of all that in plant-life 
could be called luxuriant and gorgeous, has 
no such excuse for his poorly-filled and almost 
colourless canvas. But when he tells us why 
his show is so meagre at its beginning, and 
the q/ptors so few, we see the landscape which 
through paucity of material could not be 
painted. The waters in which the new red 
sandstone was deposited were not lifeless, 
neither was the land unclothed with plant- 
growth, but no natural power of conservation 
laid up in store, and buried beneath an ever- 
thickening film of mud-atoms, as did preced- 
ing agencies, fern-leaf and fish-bone, coral- 
reef and shell. So by atmospheric attack 
they perished, and hare scarcely, in England, 


left a sign of their existence. But the area 
of his lesson-book is a large one, and the 
rocks of the age improve in fossil- wealth, .as 
they rise in geologic order. The barren sand* 
stones at the base of the Mesozoic age are 
exposed over thousands of square miles in 
the Midland Counties, and in those bordering 
Wales, and make up, to some extent, for their 
organic poverty by the interesting physical 
knowledge to be derived from their study. 

The pebble beds, which alternate with the 
sandy grit rocks, are specially worthy of 
notice. Lack of lime prevented their com- 
paction into conglomerates, like those of the 
Devonian age, so we find the plums of these 
puddings loosely bedded $ carelessly, as it 
would seem, received by sandy dunes, which 
wanted the strength of cement to fix and im- 
bed into their natures the pebble-offerings of 
the sea. The salt rocks lie at the top of these 
poverty-stricken deposits, and these are of 
higli interest to him. Though he will have 
to take a trip into Iceland, methinks, ere the 
method of their formation will be clear to 
him ; for there a branch of the great firm of 
Dame Nature and Co. are said to be work- 
ing the original receipt, w ith a modern result 
not unlike the ancient one. 

But if the opening views of Mr. B are 
barren and nearly lifeless, such cannot be 
said of the kingdoms which follow them. An 
accumulation of sea-laid sediment, so rich and 
varied, that nearly fifty distinguishable beds 
have been measured and described in the 
lowest part, called the lias, of the great 
Jurassic series of rocks, gives him plenty of 
studies. Above them, the oolite limestones, 
iron-bands, and shales rest ; and then, in a 
great unbroken series of physical deposit, 
and with constantly occurring creations of 
life species, the Purbeck and wealden rocks, 
with overlying clays and sands, and the well- 
known, but in the wealth of its treasured-up 
fossils, exhaustless chalk, finish up the epoch. 

At this point, Mr. C takes up his work, 
and will show us canvas after canvas, crowded 
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with his organic relics. In kind nearly ap- 
proaching to living species' — indeed, his later 
histories show the first appearance of those 
now existing — and in number and variety 
equalling those of any age, the triply divided 
tertiary, Cainozoic, or new-life system, is one 
always replete with interest. Specially so, 
when the deposits immediately preceding 
man’s creation come under his view, and he 
finds, associated with bones of huge animals, 
elephants, giant deer, and huge oxen, rudely 
shaped war-weapons, with which the last- 
created and noblest tenant of earth slew the 
beasts. How these ancient men lived, and 
where, there is as yet nothing to Bhow. That 
they lived before the downcoming of the 
northern ice-drift, in many respects the most 
stupendous event of geological history, is not 
clearly established ; for it is not till the sub- 
sidence of those waters, and till the disturbed 
powers of earth and air returned to a peaceful 
level, that any sign of man’s domestic history 
is presented for his study. 

The work of Messrs. A, B, C, and our other 
men of letters, having such direct relation 
with the two great objects of geological in- 
quiry, first, the nature of the materials of 
which the earth is made, and the order in 
which these materials are disposed with re- 
spect to each other; and, secondly, the remains 
of ancient life contained in the rocks — they 
adhere, as far as possible, to the following 
rules : — Rock-specimens should be broken off 
from large masses in their native place, or 
taken from those which have recently fallen. 
A rock of noteworthy character must be 
broken into the depth of six inches, so that 
pieces can be got which have not been ex- 
posed to the elements, the exterior or wea- 
thered surface of a rock affording no certain 
indication of its character. The mineral 
composition of a rook seldom being uniform 
throughout its whole extent, several speci- 
mens Bhould be collected, and choice made, 
not of the most attractive, but of those which 
show any variation from the one first ob- 


tained, so that the history of its formation 
may be complete. Where rocks cannot be 
got at by reason of later accumulations of 
soil, gravel, or sand, beds of rivers or moun- 
tain-streams will afford the wished-for speci- 
mens, and give instructive sections, especially 
if their course happens to cross the direction 
of the strata. These sections should in all 
cases be sketched on the spot, taking care to 
distinguish between the loose materials found 
above the exposed rock-Band, silt, or pebbles, 
and the solid strata itself. Note, in every 
case where these gravel or sand- cappings 
exist, the height of them at the point of your 
section above any near-lying lowland deposit, 
for, if lying upon mountain -flanks or hill- 
summits, they will be more ancient than mud 
or sand -deposits left in the valleys below by 
land floods or river action. Before consign- 
ing any specimen to your collecting-basket, 
attach a small number to it (it is well to buy 
a few sheets of these, and have their backs 
well gummed, and made fit for use), entering 
a note of its discovery in your memorandum- 
book, with the same number attached. If 
you wish your discoveries to be valued, this 
must be done upon the spot; accuracy in 
detail being of the first importance. Should 
you, while searching, meet with a fossil or a 
mineral of uncommon occurrence, let your 
note-book contain a complete account of the 
geological circumstances under which you 
found it, state its position in the strata, and 
whether it occurs in plenty ; taking care to 
note with it the character of the rock which 
contains it, its dip and strike, if constspt in 
these, or interrupted by veins and fissures, 
and whether throughout its extent it is uni- 
form in mineral character. A drawing of the 
physical features of the rock or cliff will be a 
useful and valuable accompaniment to the 
note. 

The weapons of attack you will need are 
not of complex character or very numerous. 
You may affect dandyism in them if you 
choose, but 1 don’t think you will be a gainer 
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by it. A good hammer is the most important 
weapon— strong, well-tempered, and not too 
heavy. Some difference of opinion exists as 
to the shape of hammer best adapted to geo- 
logic purposes. No one that I have seen 
equals the simple form figured by the late 
Dr. Fitton in his appendix to Captain King’s 
“Survey of Australia." This has a steel 
head four inches long, and one and a quarter 
inch square in the middle, a square striking 
face, and a vertically-inclined cutting edge : 
the diameter of the orifice for the ashen 
handle should be one inch vertically, and 
seven-tenths of an inch across. 

A hammer of this shape has been my 
working friend for many years, and I never 
had cause to wish for any other. A strong 
steel chisel in working connection with it 
supplies the place of a miner’s pick. Adding 
to these simple tools a good stout fishing- 
basket, and plenty of brown paper to wrap 
the fishes in, any one may travel England 
through, and collect the fossil ancl mineral 
treasures of every rock. 

Of the delights of such rambles I have 
the liveliest sense. The remembrance of 
many enjoyable days is present with me — 
days when we dined al fresco in the forest 
of Wyre, or in green glades westward of 
the hills of Malvern ; or not usually with 
less pleasure, in the “ club-room” of a 
village inn — although that arena of rustic 
festivity was generally on the basement 
and paved with brick, the floor of no upper 
chamber being strong enough to bear the 
gambols of adolescent agriculture after a 
club-feast. Recollections of these rambles, 
mostly taken in the counties bordering Wales 
— for these would seem to be the natural home 
of field-clubs, though they were born in the 
border counties of the north— will never 
leave me ; and now that I am removed by 
distance from that most pleasant field, and 
can but rarely join my old companions, 
thoughts of past excursions are gratefully 
cherished. 


Musing over them, I seem again to see 
Ludlow, with its backward grouping of lime- 
stone cliffs and wooded hills; Habberley 
Yalley, sweetest of Worcestershire dells; 
the stalwart, wildly-shapen hills of Caer-Caro- 
doo and Longmynd, and the fair county of 
Hereford, orchard dotted, and leagured round 
with hills, watchers and guardians of its peace. 
But do not suppose that the field-clubs, which 
are doing such good work in these counties, 
give undivided attention to geology. It is 
not so. Indeed, there is an over proportion 
of botanists among them, and the other 
natural sciences have their disciples. You 
may take your choice of a special depart- 
ment for study ; but, if you wish to be 
thoroughly grounded in Nature’s teachings, 
the plan I set before you is the one to be 
followed. Study what you like in connection 
with it ; look for the lake-shells whose shelly 
houses have most pleasant lines of beauty ; 
search the fat swamp-ground for fungi, which 
are everywhere making living pictures out of 
dead and rotting sticks ; collect the « lunger* 
mannia — moss-like plants they are, of ex- 
ceeding elegance, and not wild men of the 
woods ; call insects to your nets, and water- 
polyps to your bottles, but don’t lose Bight of 
the one true, natural foundation for field- 
study. Perseverance in this will sharpen up 
your senses for the comprehension of matters 
which now are caves of mystery to you, and 
in every mental quality you will be a gainer. 
Let no difficulty discourage you, and remem- 
ber this for your comfort — that you may be- 
come a geologist without knowing the names 
of tens of thousands of fossils, or being able 
to refer at a glance a brown filmy patch upon 
a sandstone surface to the creature which 
once owned it as skin. An ancient wise- 
head, for whose sayings I have the most pro- 
found respect, has these words of encourage- 
ment for those who venture into the wide 
ocean of knowledge— “Let not thy smallness 
retard thee ; if thou art not a cedar to help 
towards a palace, or liquid gold to restore a 
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prince, yet canst thou be, a shrub to shelter 
a lamb or feed a bird ; a plantain to ease a 
chill’s smart, or a grass to cure a sick dog.” 
Be consoled then; and know, that in learn- 
ing little, you are, if you learn that little well, 
extending the limits of the kingly domain of 
geologic science, whose fruits are daily offered 


for the regalement of honest hearts and teach* 
able spirits. But do not repine because all 
who enter the temple are not chosen priests 
of its mysteries. Are not those who wait 
there, who trim the lamps and keep the sacred 
fire alight “ all honourable men P” 

Geological Society . Geobge E. Robebts. 


ON THE FORHS CONTAINED WITHIN THE CUBE. 


In the first volume of Kkcbea.tive Science, 
at page 271, will be found a paper descriptive 
of the anatomy of a cube, in which its ex- 
ternal form, its edges, angles, solid angles, 
lines, and axes are considered, and a descrip- 
tion given of some of the more remarkable 
sections that can be obtained by cutting it in 
various directions, and through a varying 
number of surfaces. 

In the present paper it is proposed to 
treat of the beautiful solid forms that are con- 
tained within the cube ; for as the unhewn 
block of marble encloses and conceals the 
most exquisite statues, requiring but the skill 
of the sculptor to cut away the superfluous 
and concealing exterior, in like manner does 
the cube contain an infinite series of the most 
interesting geometrical forms, requiring but 



the knowledge of the geometrician to demon- 
strate their existence, and to cause them to 
develop themselves either to his mental or 
his bodily vision. 


One of the most simple forms contained 
in the cube is that delinked in the annexed 
Fig. 1, which is known as the tetrahedron. 
It is the most simple of the geometrical 
solids, being bounded by four equilateral 
triangular faces, having only six edges which 
are equal, and four solid angles. Its position 
in the cube is shown in Fig. 2, and it will 



be observed that the edges of the tetr ah edron 
correspond with the diagonal lines on the 
faces of the cube, and its solid angles with 
four of those of the cube. On reference, 
however, to Fig. 3, in which all the diagonal 
lines on the faces of the cube are shown, it 
will be evident, on careful inspection, that 
not only can the contained tetrahedron de- 
lineated in Fig. 2 be traced, but that there 
is a second in the opposite direction, every 
line of which crosses at right angles the 
corresponding line of the first. The three 
remarkable axeB, which are contained within 
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the cube, and pass, as shown by the dark lines 
(Fig. 8), from the centre of each face to tho 
centre of the opposite, are also contained in 



the tetrahedron, but in this solid they connect 
the centres of the opposite edges. 

If the student wishes to prove physically 
the existence of the tetrahedron in the cube, 
nothing is more easy. Take a cube cut out 
of any soft solid, as a turnip or a block of 
soap ; draw the diagonal lineB represented in 
Fig. 2, and then cut away equally the four 
solid angles A, C, H and F, as represented 
in Fig. 4, continuing to do so until of the 



V 

Fig. 4. 

faces of the cube nothing remains but the 
diagonal lines, which will then form the edges 
of the tetrahedron. 

To form a cardboard tetrahedron in the 
same manner as it was recommended to 
form the cube, an equilateral triangle 
should be cut out as shown in Fig. 5 ; each 
edge should then be biseoted or equally 
divided, and the light inner lines should be 


drawn and half cut through the thickness 
of the cardboard. By so doing, the lafga 
equilateral triangle will be divided into four 



smaller ones ; and by folding these together 
a tetrahedron is formed more or less perfect, 
according to the degree of exactness with 
with which the envelope is drawn and cut 
out. 

The tetrahedron is a very pretty solid of 
a quaint and unfamiliar shape ; one involun- 
tarily turns it over and over, and seems to 
be puzzled with its extreme simplicity and 
its distinctness from any familiar form ; it is 
not, however, applicable to any practical 
use, and it may be that the mere fact of its 



not being of common occurrence is the one 
which renders it more interesting than many 
other geometrical solids which are better 
known. 

The tetrahedron is one of the five regular 
solids or Platonic bodies, inasmuch as its 
faces, edges, angles, and solid angles are all 
equal and similar. 

If instead of cutting away only four of 
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the solid angles of the- cube, the whole of 
them are equally removed by successive 
sections, as shown in progress in Fig. 6, until 
the original faces of the cube are entirely 
obliterated, a new form is next disclosed, 
having a face corresponding to each of the 
solid angles of the cube that are cut away ; it 
is consequently eight-sided, and is known 
as the regular octahedron. 

The best mode of cutting it out of a block 
of soap or any soft solid, is to mark, in the 
first instance, the diagonal lines on the faces 
of the cube, as shown in Fig. 3, then to 
thrust in six pins where they cross each 
other so as to repre- 
sent the position of the 
axes. These afford a 
guide to the regular 
cutting away of the 
solid angles, which 
must be continued 
until nothing but the 
octahedron (Fig. 7) 
remains. 

The position of the solid within the cube 
is shown in Fig. 8, where it will be observed 
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that the axes are common to both forms, 
and that consequently they connect the solid 
angles of the octahedron and the centre of 
the faces of the cube. 

The octahedron is bounded by eight equal 
faces, each of which is an equilateral triangle; 
it has twelve equal edges, and six four-faced 
solid angles. It may also be regarded as 


consisting of two four-sided pyramids placed 
base to base. 

To make a cardboard envelope for an 
octahedron of such a size as shall be con- 
tained in the cube, it is necessary, in the first 
instance, to describe two equilateral triangles 
placed as in Fig. 9, the sides of which are of 
the exact length of the 
diagonal lines on the 
faces of the cube ; each 
of these two larger 
triangles, which are 
shown by the outer 
lines of Fig. 9, should 
be divided into four 
smaller ones, making 
eight in all. The outer 
dark lines are then to be completely cut 
through, the inner light ones to be only 
partially cut ; when the whole will fold up 
into a perfectly regular octahedron, of such 
a size that it can be exactly contained in the 
cube. 

In order to save space, two scales have 
been employed in drawing our figures, the 
envelopes being half the size of those em- 
ployed to represent solid forms. 

The octahedron, like the two former 
solids, is one of the Platonic bodies or regular 
solids, as its faces, edges, angles, and solid 
angles, are all equal and similar. It is a very 
common form in Nature, many chemical sub- 
stances crystallizing in this shape, and many 
minerals also occurring in it. Of the first, 
common alum is perhaps the most familiar 
example ; of the latter, the well-known lead 
ore galena, or sulphuret of lead. The latter 
substance affords a very porfect and interest- 
ing example of what is termed cleavage in 
minerals. An octahedral crystal of lead ore 
will be found to break up readily, splitting 
in some directions with great ease, but the 
resulting forms will not be octahedrons but 
cubes. In the same manner cubical crystals 
of the common mineral fluor-spar can be 
readily made to produce either tetrahedrons 
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Fig. 9. 
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or octahedrons ; thus showing the natural 
relation between all these forms. 

If instead of cutting away the solid angles 
of the cube, the edges are removed so as to 
obliterate all its original faces, a very beauti- 
ful solid is obtained, termed the rhombic do- 
decahedron. It is a solid bounded by twelve 
equal and similar faces, 
termed rhombs, which 
are characterized by 
having four equal sides, 
with two acute and 
two obtuse angles ; it 
has twenty-four equal 
edges, and fourteen 
solid angles, six being 
four-faced, and formed by the meeting of the 
acute angles of the rhombs, and the remain- 
ing eight being three-faced and formed by 
the moeting of the obtuse angles of the faces. 
The position of the rhombic dodecahedron 
in the cube is shown in Fig. 11. It may 
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be observed that the axes run from one four- 
faced solid angle to the opposite, consequently 
these angles correspond with the centres of 
the faces in the cube. 

If it is wished to delineate this very 
elegant solid contained within the cube (as 
shown in Fig. 11), a cube should first be drawn 
in the equal measured or isometrical perspec- 
tive described in the article in our previous 
volume. Then the series of axes passing from 
solid angle to solid angle, should be repre- 


sented as Bhown in Fig. 12. Each axis should 
then be divided into four equal parts. The 
centre divisions of each will of course corres- 
pond, and be situated at the centre of the 



cube ; the others should be marked by a point. 
It is then necessary to find the centre of 
each face of the cube by tracing the diagonal 
lines on its faces, and marking the points 
where they cross. When these have been 
found, all that is required is to draw four 
lines from the centre of each face to the 
points in the axes, and then the drawing of 
the rhombic dodecahedron, as shown in Fig. 
11, is complete. 

The delineation of the octahedron (Fig. 
S) is still more simple; as, when the cube 
is represented in correct perspective, it is 
only necessary to find the centre of each 
face, when, by drawing lines from the centre 
of each, to that of each adjacent face, the octa- 
hedron is correctly represented as shown in 
Fig. 8. These four forms, the cube, tetra- 
hedron, octahedron, and rhombic dodecahe- 
dron, have been selected with a view of show- 
ing a few of the beautiful relations that exist 
between different solids ; but the subject is 
perfectly exhaustless. Many volumes, each 
as large as our yearly issue, would fail to 
describe and to delineate a tithe of the extra- 
ordinary combinations that exist. 

W. B. Tbgethbieb. 
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WAYSIDE WEEDS AND THE IE TEACHINGS. 

handful VI. 

“ April smiles, and April tears, 

Welcome them together.” 


With our Fifth Handful of “Wayside 
Weeds, ’’and real veritable weeds most of them 
were, we also said adieu to the plants with 
netted veined leaves. As we have already 
remarked, in these our temperate zones, the 
netted leaf-veins characterize by far the 
largest proportion of our vegetable products, 
and, excluding the cereal and pasture grasses, 
by far the most important. They have accord- 
ingly engrossed the lion’s share of these light 
sketches of Flora’s kingdom; that they do 
not, however, monopolize all the beauty, our 
next Handful of their straight-veined relatives 
fully testifies. Nay, so much beauty do wo 
find in the collection, that we expect our 
readers will demur at the word weeds at all. 
Weeds or flowers, whichever they be, they 
are probably more familiar to the town 
dweller than many more common flowrets ; 
the most unmitigated townsman knows the 
snowdrop, the crocus, the hyacinth, the 
tulip, and the lily of the valley, those bright 
and cheerful blossoms which meet us every, 
where in early spring ; from the woodlands, 
where the first of the company pushes up 
its pure white bells through the withered 
leaves of the gone-by year, or the snow of 
the present one, to its bright-coloured sisters 
which shine forth in the plot of the “ town 
garden ” or of the suburban dwelling ; which 
meet us in drawing-rooms on stand or mantel- 
piece, or giving brightness to every shop or 
market where vegetable produce is sold, 
proclaim that spring has come. 

Take, as your first specimen of the second 
great division of flowering plants, those we 
have just named, only be careful that your 
tulips and hyacinths are single and not 
double blossoms, observing the same rule 


if you add a narcissus or a jonquil to the 
bouquet. But, leaving the garden, let us 
seek in the meadows for the bright purple 
orchis blossoms (Fig. 94), which every child 



Fia. (U. — Blossom of Common Purple or Meadow 
Orchis: 1 1, pieces of the porianth; 2, pollen 
pouches; 3, stigma; 4, Bpur; 5, twisted ovary 
supporting blossom; 0, bract; 7, waxy pollen 
masses. 

knows and gathers in early summer ; these 
are really wayside weeds, and waterside 
weeds are these bright yellow iris blossoms, 
which few can be so unobservant as to pass 
without remark. Possibly all may not know 
the wild garlics, but they are pretty flowers, 
especially the commonest of them, the white- 
flowered, broad-leaved species. Its smell 
certainly does not warrant its introduction 
into the company we have already given 
you, so take or leave it as you like. Other 
plants you may find with straight-veined 
leaves, and it is well to examine all ; and, last 
addition to the Handful, if you are gather- 
ing in midland or southern England, we 
give you the black bryony, which thrives 
so luxuriantly amidst the hedgerows, with 
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its very bright, shining, and characteristic 
heart-shaped leaves, mentioned, yon may re- 
member, in one of our late lessons, as being 
exceptional in their veinings. It is the 
British representative of the yams of warmer 
climates. 

Without again referring to the leaves of 
our collected plants, we pass to the blossoms, 
and you will at once observe the peculi- 
arity which all possess of having their 
parts in threes or sixes. Wo must here 
premise that in the present division of plants, 
the old familiar terms calyx and corolla give 
place to that of perianth, which is applied 
to the floral coverings, even although they 
appear external to, and distinct from one 
another, as in the snowdrop (Fig. 95). In 



Fia. 95. — Common Snowdrop : 1 , outer pieces of 
perianth; 2, inner pieces of perianth; 3, ovary; 
4, bract ; 5, straight-veined leaves. 

the latter flower, observe, there are three 
external divisions of the perianth, and three 
within these; there are six stamens and three 


lobes to the stigma; lastly, the leaves are 
straight- veined, so that altogether the pretty 
little snowdrop is a perfectly orthodox and 
representative member of the monocoty- 
ledons, or one seed lobed plants. Not less 
so the tulip (Fig 96), with its six-pieced 



Fig. 00.— Ulossom of Common Tulip, with its six 
perianth pieces and straight-veined leaves. 

perianth, its six stamens (Fig. 97), and its 
three-lobed stigma (Fig. 98). Need we 


2 



Fig. 07. — Essential repro- Fia. 08. — Pistil of tulip 
ductive organs of tulip : with three-lobed stigma. 

1, stamens; 2, pistil. 

remind an uninitiated reader that if they 
look for wild tulips— they are rare to bo met 
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with, and only in a few special places— they 
must not expect to find the bright colours 
of the cultivated flower, but a plain yellow 
blossom, which, however pretty in itself, has 
no claims to brilliant tinting. The lily of the 
valley — surely we need not try to describe the 
sweetest of woodland plants — has its six deop 
cuttings in its pure white bell blossoms, and 
the crocus, you will find, keeps up the family 
characters. Again, in tho jonquil or narcissus 
we have this marked distinction between the 
internal and external perianth. The bright 
yellow, largo, and handsome blossoms of the 
common iris or water-flag might well claim 
their place with any flowers however gay, 
but they may also claim to be really wayside 
plants, so common are they by river and 
pond side in tho bonny month of J une ; they 
well carry out tho ternato characters of the 
petaloid division of the monocotyledons. But 
this we have had so well exemplified in the 
members of this class, tho snowdrop, tulip, 
crocus, etc., already adverted to, that we 
might have rested content with merely in- 
dicating the iris as a further example, had 
it not more to show us. You count the six 
divisions of the perianth, three alternately 
being longer than the other three, but within 
these again there are three other flower-like 
parts, what are theyP Just raise one of 
them, for they are arched, and underneath 
you discover a stamen, and then it may pro- 
bably occur to you, what really is the case, 
that these arched-looking petals, being in 
the centre of the flower, must be the styles ; 
and truly they are petaloid or flower-like 
styles. 

As a contrast and anomaly to the extreme 
regularity of the ternate blossoms and straight- 
veined plants of the petaloid monocotyledons, 
we should mention that singular-looking 
plant the Herb Paris (Fig. 99), which those 
who have the chance of exploring damp moist 
woods may And in blossom in the month of 
May. Its straight stem, its four, sometimes 
five Ovate leaves arranged in a whorl or 


circle, from the centre of whioh springs the 
flower scape, the flower moreover not being 
composed of three or six pieces. All these 
characters combine to give us a very odd but 
interesting member of the present set of 
plants, and one which cannot be mistaken 
for any other member of the British Flora. 
Oddities, too, in their way, are the members 
of the next family, the bright and beautiful 
but very singular orchids. These plants have 
been so extensively and successfully culti- 



Fio, 09. — Herb Paris : with involucre of four whorled 
leaves or bracts. 

vated of late years, that most of our readers 
must know some of the forms and appear- 
ances of foreign members of the tribe, even if 
they know not by sight the common “ king- 
cups,” or purple orchis of our meadows, the 
sweet-scented white butterfly orchis of our 
hill pastures, or some of the rarer and more 
singular forms, such as the bee and spider 
orchis, which abound in certain localities, more 
particularly in the south of England, and on 
chalky soils. Without digressing into many 
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interesting particulars, we must confine our- 
selves to get the essential characteristics of 
the order, from the common early purple 
orchis, the Orchis mascula, which purples 
many of our meadows in the month of May. 
We take one of its handsome spikes of 
flowers and pluck off a blossom (Fig. 94). 
You observe there is a bract at the base (Fig. 
94, 4), and from the bract axil springs a 
twisted-looking stem or pedicel, this twisted 
support being the ovary or future seed-vessel 
of the plant, with its stigma spot (Fig. 94, 3) 
at its apex, surrounded by the six irregular 
pieoes of the porianth. These also inclose 
two little pouches (Fig. 94, 2), which contain, 


not stamens, but little masses of waxy pollen 
(Fig. 94, 7). If you understand the above 
arrangement tolerably clearly, it will give you 
a clue to the construction of the beautiful 
and often grotesque blossoms of the orchis 
tribe. 

All the plants which we have now plaoed 
in your hand belong to the petaloid division 
of the monocotyledons — a division which 
claims many of the brightest ornaments 
of our gardens ; but yet all the petaloids, as 
we shall soe in another Handful— we must 
make another — are not quite so bright in 
their clothing. 

Spenceb Thomson, M.D. 


THE SPRAT AND OTHER PRODUCTS OF OUR WINTER FISHERY. 


Thboughout every quarter, nay, every 
month, of the rolling year, the well-stored 
shop of a leading London fishmonger is both 
an attractive and an instructive object of 
contemplation. Before such an exhibition 
we have seen many a pas8er-by linger for a 
brief space oF time, and then reluctantly pro- 
ceed on his way ; and of these, we opine, not 
a few gave some account, to their home circle 
or friends, of the curiosa naturae which 
arrested their attention. Longer, far longer 
than the ordinary passenger, have we stopped, 
and that “ many a time and oft,” to consider 
the specimens displayed before us, and seldom 
without carrying away in our mind something 
worthy of especial note. 

Perhaps, however, the species exhibited 
in winter are more limited in number than 
those which cover the board in spring and 
summer — we miss the salmon, the trout, the 
turbot, the stHped red mullet {Mullus sur- 
tnuletus), the gray mullet (Mugil cajpito ), 
piles oF lobsters, crabs, and other crustaceans, 
which give promise of dainty fare. But 
then other species stand in their stead. The 


herring (autumnal and winter) vies in beauty 
with tho mackerel. The haddock, the whi- 
ting, and the cod-fish, may take tho place, not 
unworthily, of the turbot and mullet. The 
sole, good throughout every month (save the 
latter end of February and beginning of 
March, its spawning season), with gummy 
exudation on its surface, is ever acceptable ; 
nor is the delicate Thames flounder (Platessa 
Jlessus) wanting. Pilchards are not often seen 
in the London market, and the great pilchard 
fishery is carried on in July and August ; but 
not exclusively, for shoals sometimes appear 
in October and November. Here we might 
largely expatiate, but we are bound by space. 
One fish we needs must mention, namely, the 
sprat ( Clujpea sprattus), for to this little fish 
we would invite attention. Gone, as we have 
said, are the summer crustaceans ; but then 
oysters in rough baskets and in wells (melt- 
ing natives), may well represent them, nor 
are mussels and cockles unworthy the notice 
of the gourmet. And again, how often do 
we unexpectedly now and then meet with 
some strange fish, of singular aspect, which 
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puzzles the unlearned-— even that rare crea- 
ture the globe-fish (Tetrodon Pennantii, Yar- 
rell), or the short sun-fish (Orthagoriscus 
mol a). 

With respect to the globe-fish or Diodon, 
the records of zoology give us only three ex- 
amples of its capture on the coast of our 
island, and in each instance off Cornwall. 
The first was described by Pennant, the 
second by Donovan, and the third, taken at 
Mount’s Bay, will be found noticed in the 
Proceedings of the Zoological Society for 
October, 1833. There is reason, however, to 
suspect that other examples have been taken 
from time to time, but which, having been 
treated with neglect by the unconcerned 
fishermen, have not found a place in the re- 
cords of British ichthyology. The Diodon or 
globe-fish is remarkable for the power it pos- 
sesses of inflating the spine-armed skin of the 
abdomen with air, till it resembles a balloon ; 
in this state it floats on its back, and its spines 
being erected, it presents a well-^rmed front 
to any enemy which may venture to attack it. 
Cuvier and Yarrell both state that when thus 
floating it is at the mercy of the waves, and 
incapable of swimming ; but this is an error, 
as was proved by Mr. Darwin (“ Voyage of 
the Beagle”), whose interesting account is as 
follows : — “ Bahia , Brazil . One day I was 
amused by watching the habits of a Diodon , 
which was caught swimming near the shore. 
This fish (he does not particularize the 
species) is well-known to possess the singular 
power of distending itself into a nearly 
spherical form. Having been taken out of 
the water for a short time, and then again 
immersed in it, a considerable quantity both 
of air and water was absorbed by the mouth, 
and perhaps likewise by the branchial aper- 
tures. This process is effected by two 
methods: the air is swallowed and is then 
forced into the cavity of the body, its return 
being prevented by a muscular contraction 
which is externally visible 5 but the water I 
observed entered in a stream through the 


mouth, which was wide open and motionless : 
the latter action must therefore depend on 
suction. The skin about the abdomen is 
much looser than that of the back ; hence 
during the inflation the lower surface becomes 
far more distended than the upper ; and the 
fish in consequence floats with its back down- 
wards. Cuvier doubts whether the Diodon 
in this position is able to swim ; but not only 
can it thus move forward in a straight line, 
but likewise it can turn round to either sido. 
This latter movement is effected solely by the 
aid of the pectoral fins, the tail being col- 
lapsed and not used. From the body being 
buoyed up with so much air, the branchial 
openings (gill apertures) were out of the 
water ; but a stream drawn in by the mouth 
constantly flowed through them. The fish 
having remained in this distended state for a 
short time, generally expelled the air and 
water with considerable force from the bran- 
chial apertures and mouth. It could emit at 
will a certain portion of the water; and it 
appears therefore probable that this fluid is 
taken in partly for the sake of regulating its 
specific gravity. This Diodon possessed several 
means of defence. It could give a severe 
bite, and could eject water from its mouth to 
some distance, at the same time it made a 
curious noise by the movement of its jaws. 
By the inflation of its body, the papillae with 
which the skin is covered became ereot and 
pointed. But the most curious circumstance 
was that it emitted from the skin of the ab- 
domen, when handled, a most beautiful car- 
mine red, and fibrous secretion, which stained 
ivory and paper in so permanent a manner, 
that the tint is retained with all its bright- 
ness to the present day. I am quite ignorant 
of the nature and use of this secretion.** 

The visitor to the British Museum may 
see numerous specimens of various species of 
Diodon , from the warmer latitudes, Borne of 
which are armed with most formidable spines, 
so that any large and voracious fish would 
pay a heavy penalty should he venture to 
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take one into liis mouth. We may here 
observe that Pennant's Cornish specimen 
measured one foot seven inches in length, but 
others are far larger. 

With respect to the short sun-fish, so 
called from its almost circular form, and 
brightly glistening surface, and which often 
attains a very large size, we have little to say. 
Specimens have been taken from John o’ 
Groats to the Land’s End— in tho Firth of 
Forth — on the coast of Northumberland — off 
Yarmouth, at Salscombe— and on the Irish 
coast. In the fifth volume of “ Loudon’s 
Magazine of Natural History,” page 315, 
there is a record of one that was taken at 
Plymouth. The specimen caught at Sal- 
combe, according to Col. Montagu, weighed 
three hundred pounds. Mr. Yarrell saw a 
specimen in the London market, but he does 
not give us the locality of its capture. Several 
other instances of the visits to, and captures 
of this fish, on our coasts might here be 
enumerated ; and as, according to Mr. Couch, 
it is migratory in its habits (the warmer seas 
being its true home), L it is probably moro 
common along our shores than is generally 
supposed. It appears to keep itself much to 
the bottom of the water, feeding principally 
on sea- weeds ; but in calm weather it rises to 
the surface, and lies, apparently in a state of 
luxurious slumber, with its head above the 
surface of the water, and drifting with the 
current. 

An allied species, the oblong sun-fish (O- 
thagoriscus oblongu #, Cuvier), is much more 
rare in our seas than the preceding. It has 
been oaptured near Cornwall, and in the 
Bristol Channel. A specimen taken at Ply- 
mouth, in 1734, weighed five hundred pounds. 

We must beg the reader to pardon this 
degression ; but in speaking of the strange 
and curious fishes which occur at intervals in 
the London market, and are exhibited as a 
spectacle in the shop of the fishmonger, we 
could hardly avoid a glance at these rare 
and interesting species, heartily hoping that 


our reader may be so fortunate as to meet at 
least with one of them, and publish his ob- 
servations in the pages of Becbeattvb 
Science. 

Among the fishes of our surrounding 
waters, not the least important is the family 
of the herrings ( Clupeidce, Abdominal Mala - 
copterygeii *). The species consist of the 
following 

The pilchard ( Clupea pilchardus, Bloch, 
Cuvier, etc.) ; the common herring ( Clupea 
harengus , Linn.); Leach’s herring (Clupea 
Leachii , Yarrell) ; the sprat ( Clupea sprattus, 
Linn.); tho whitebait (Clupea alba , Yarrell); 
the Twaite shad (Alosa finta , Cuvier) ; the 
Allice shad (Alosa communis , Cuvier) ; and 
the anchovy (Engraulis encrasicolus, Fle- 
ming!). 

Of these fishes (of which the whitebait 
and anchovy are so esteemed), the species 
to be seen, during the present season, 
on the board of tho fishmonger, are the 
herring and the sprat. But the herring 
is not strictly a winter fish ; it is captured 
wholesale throughout every month of the 
year, its spawning season being about the 
end of October or beginning of November, 
previously to which time it visits, with ca- 
pricious selection, various portions of the 
coasts of the British Islands. Who can 
count the thousands that are taken ! Some 
are sold fresh ; but the great mass are cured 
by salt and smoke, and being properly dried, 
form an important article in the market. 
Some are more lightly or delicately cured 
than the rest, and under the name of Yar- 
mouth bloaters are relished even by the 

* Malacoptcrygii , fishes in which all the fin rays 
are soft, excepting sometimes the first ray of the 
dorsal or of the pectoral fins, whioh are spiny. Ab- 
dominal, or Abdominak* , haring the ventral fins sus- 
pended under the abdomen and far posterior to the 
line of the pectoral, and without attachment to the 
shoulder (or pectoral fin) bones. 

f We may here just mention'the sardine (Clupea 
sardina ). It is not a British fish, but is taken in 
vast numbers in the Mediterranean, where the herring 
is not known. 
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epicure, either on the breakfast or supper 
table; in truth, a good bloater is a dainty. 
In the Isle of Man and elsewhere great 
numbers are pickled in brine, and secured 
in casks or barrels ; and this is a practice in 
vogue on some parts of the Continent. We 
have tasted pickled herrings from Hamburg, 
but where prepared wo could not precisely 
learn. 

Pages would not suffice for the history of 
the herring. It is, however, to a smaller, but 
still much valued fish, that we wish at present 
to call attention. Let us at once introduce the 
sprat, the garvie of Scotland. The sprat (Ic 
merlet, Vesprot , or liaranguet of the French), 
so abundant during the winter season in the 
fishmongers* shops of London, scarcely needs 
a formal description. We cannot, however, 
omit to mention that some of our older 
zoologists, following the erroneous idea of 
Bay and Willughby, have regarded the 
sprat as the young of the herring and also 
of the pilchard, or of one or the other. 
Amply has this mistake been rectified, and 
the true sprat is now acknowledged as a 
genuine species. It is true that the term 
sprat has been, and perhaps still is, applied 
by the Cornish fishermen to the young of 
the pilchard and of the herring. Hence, 
perhaps, the mistake of the two naturalists 
above mentioned ; but it must be observed 
that the genuine sprat is very rare on the 
Cornish coast, so that the fishermen were 
unacquainted with it, and thus fell into an 
error of nomenclature. It is here worthy of 
remark, that on the eastern coast, where the 
pilchard is very seldom to be observed, this 
name (pilchard) is erroneously bestowed 
upon the young both of the shad and her- 
ring, or rather, perhaps, was ; for our fisher- 
men of the present day are far more dis- 
cerning than they were a century ago, inso- 
much that an experienced man will recognize 
the species, even in the darkest night, by 
the series of distinct serrations along the 
acute edge of the abdomen. There are, be- 


sides, several minor points of distinction in 
the position of the fins, the decided fork of 
the tail, and the length of the under jaw, 
which exceeds the upper. So much for the 
elaim of this little fish to its specific place 
in the family of Clupeida. 

Though so abundant during the winter 
along certain portions of our coast-line, par- 
ticularly tko eastern and south-eastern, it 
does not appear that this oily little fish is 
by any means so abundant in the seas of the 
adjacent continent, nor yet of Ireland. It 
has been taken, it is true, on the coaBts of 
some parts of Ireland— of Cork, Dublin, and 
Belfast, for instance ; but not in the shoals 
which in Norfolk, Suffolk, Essex, and Kent 
so often glut the market to such a degree, 
that rejected cart-loads have been purchased 
at a cheap rate by the farmers, and spread 
over the fallows as manure. 

Cuvier, speaking of “ Le Merlet,** takes no 
notice of any such abundance on the French 
coast; but, after describing it, and stating that 
it always remains far smaller than the her- 
ring, adds, “ On en fait des salsaisons dans le 
nord;** that is, it is salted and “ cured** in the 
north. He adds that Art6di and his succes- 
sors have confounded the sprat (Vesprot, ou 
merlet) with the sardine; so that between 
J3ritish and Continental ichthyologists this 
little fish has had a troublesome time of it 
in the establishment of its own legitimacy. 
Linn sous includes the sprat among the fishes 
of his “ Fauna Suecica,” but we hear nothing 
of its vast abundance; nor do Professors 
Nilsson and Beinhardt, who include it among 
the fishes of Scandinavia, insist upon this 
point. 

And yet, like the herring, the history of 
which has been so much distorted by Ander- 
son, Pennant, and their followers, this fish 
is roving in its habits, and also migratory, 
tenanting the deep water, but not always 
returning at the appointed time in such 
astonishing shoals to the same spot. Its 
fishing season begins in November, when the 
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great herring season is over, but by no 
means closed. The same observation applies 
to the smelt (Salmonida), of which some of 
the finest we ever saw were purchased De- 
cember 9, and are now while we write 
(November) common in the market, and in 
perfection. This delicate fish spawns in 
March and April, ascending the rivers in 
shoals for some time previously. 

The great fishery for sprats is along the 
coasts of Kent, Essex, Suffolk, and Norfolk. 
They are also frequently taken in abundance 
off Dorsetshire, where Mr. Yarrcll states 
that he has found them in June in full roe. 
In the Taunton Courier , January, 1832, we 
have the following notice 2 -—“ Upwards of a 
ton weight of sprats was sold in our market 
last Saturday. It is nearly fifty years Bince 
this useful fish visited tho neighbouring 
coast, and they now appear in exhaustless 
shoals close in shore on the south coast of 
Devon.” 

Irregular as are the visits of the sprat to 
various parts of our shores, still the fish is 
not a great wanderer, its migration being 
from shallow into deep water, and there, of 
course, no fishery for it is carried on ; but 
there it has numerous enemies. It is de 
voured by largor fish, and also by sea-birds, 
to which a shoal rising towards the surface 
is very attractive. Nor are these enemies — 
the larger fishes we mean — inactive during 
winter ; but then ever-interfering man exerts 
his power, and shoals are captured. We learn 
from Mr. Yarrcll that from four to five hun- 
dred boats are employed during the winter in 
this fishery. Thousands of tons are in some 
seasons taken, and sold (for manure) at six- 
pence and eightpence the bushel, the price de- 
pending on the supply and demand, to farmers, 
who distribute about forty bushels of sprats 
orer an acre of land, and sometimes manure 
twenty acres at the cost of twenty shillings 
an acre. In the winter of 1829-30 sprats 
were particularly abundant; loads, contain- 
ing from one thousand to fifteen hundred 


bushels, were sent up the Medway to Maid- 
stone as manure for the hop-grounds. 

We have seen sprats, more than once, 
extensively employed as manure in the por- 
tion of Essex adjacent to the embouchure of 
tho Thames; and reflecting upon this fact, 
and upon the myriads consumed as food for 
man, and brought into our markets, to say 
nothing of the warfare everlastingly kept up 
by natural enemies, we have been filled with 
wonder that an almost total extermination 
of tho species has not taken place ; but no ! 
be the destruction what it may, compensation 
is adequately made. 

Tho roe of the sprat contains — we arc 
speaking of a single female — nine or ten 
millions of eggs. We have tried to count 
them, but our efforts have been in vain, for 
the roe in all individuals is not of the samo 
size, and a few grains weighed and counted 
do not give by multiplication more than an 
approximation to the sum total. With re- 
spect to the codfish, nine millions of eggs 
have been found in the roe of a single 
female ; more than this number, great as it 
is, appears to us to be contained in the roo 
of a full-sized female sprat. Here, then, is 
provision against all contingencies, for be it 
observed that the roe is preyed upon by 
mollusks and the creeping things of the sea, 
for in this element the warfare of one creature 
against another is unintermitting and inces- 
sant day after day, month after month. 
Truce is never known. 

We are informed by Dr. Parnell that 
sprats aro found in the Firth of Forth 
throughout the wholo year. During tho 
summer months they are seen sporting about 
in large shoals, occupying a considerable ex- 
tent of water, causing a ripple on the surface. 
At this season they are the principal food of 
many marine birds ; but as the cold weather 
advances these fish desert the estuary, and 
ascend the firth to a considerable distance, 
selecting the spot where the fresh and salt 
waters mingle together, perhaps, for the sake 
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of warmth ; for it is a 'well-known law in 
chemistry that when two fluids of different 
densities come in contact, that the tempera- 
ture of the mixture is higher than that of 
either mingling fluid. Thus the temperature 
of the waters of an embouchure, like that of 
the Thames, is higher than that of the river 
itself or of the open sea. 

The capture of sprats in winter, though it 
pays well, is no easy work. Some are caught 
by means of drift-nets made of fine twine, 
with very small meshes ; but in general stow- 
boat nets, that is, large bag-nets, are usually 
employed. These nets at the mouth are 
about 22 feet wide and 36 high, and this 
mouth is kept square by means of beams 
and a heavy anchor. The net is so moored 
that the tidal shoals are carried into it, and 
when raised the machinery which keeps the 
mouth open closes, and thus secures the 
contents. 


Sprats are sold in the shops for present 
consumption; nevertheless, thousands are 
cured and dried in the same manner as her- 
rings, especially at Lowestoft and Yarmouth. 
They are sold by the dozen, or in bundles of 
one thousand each, tied up with twisted 
straw, and are frequently packed together in 
small barrels. 

The sprat averages from five to six inches 
in length ; very few exceed these dimensions. 
When fresh it ought to be clear and silvery, 
but the sanguine stain about the gills is no 
test of freshness. Pressure, heaps being 
piled upon heaps, will cause this appear- 
ance, and so will salt freely scattered over 
them. 

With the shoals of sprats the fry of many 
other species are often caught in abundance, 
but these are useless except as manure. 

W. C. L. Maetin. 


MAEVELS OF POND LIFE. 


How many marvels arc discoverable in ponds it may 
take 'centuries of observation to determine, and of 
many of those marvels science may never attain to a 
fall and clear perception of the laws which govern 
them, of the causes which produce them, of the results 
to which they lead in other and higher departments 
of Mature. Diatoms and desmids are inhabitants of 
ponds, and as Linnaeus covered a patch of turf with his 
hand, and assured his pupils that they might devote a 
lifetime to the study of the few herbs comprised in a 
hand-breadth, so the pond philosopher may offer the 
contents of a Bingle phial as worthy subjects for men- 
tal occupation during the remainder of a student’s days. 
A little higher in the scale are the Alga, of which our 
ponds furnish numerous species, and amongst the 
Alga are Protozoa s, Rotifers , and Tardigrades ; the pro- 
teans, acrobats, and dancing hears of the microscopic 
panorama. Here we get among Amatbas , Voriiccllas , 
Euglenas, OsciUatoria , Hydras , Flossulcs , Melicertas, 
and PlumaieUas — a vast menagerie of diverse forms, 
which it is hard to name, and harder to classify, until 
certain elementary details have been boldly mastered. 
Books abound, ponderous books and unpretending 
books ; some of the latter are scarcely worthy of the 
paper on which they are printed, and some of the 
former are so purely technical that none can use them 
to advantage until they have made great advances in 


the use of the microscope, and in systematic botany 
and zoology, lint thero are always two classes of 
readers for a really trustworthy’elementary work — be- 
ginners, wholiave everything to learn, and adepts, who 
enjoy an occasional refreshing with reminiscences of 
early study, and who like to hear a master gossip on 
the amenities of the science which most delights him. 
For both these classes there is a hook on Pond Life,* 
elementary in plan, anecdotal in style, beautiful in 
illustrative adornment, a book for the drawing-room 
table and for the microscopist intent on pleasant 
work. The author has arranged the results of his 
researches in the order of the months in which they 
were made, and. for the first time in tho history of 
microscopic literature, we have our work arranged so 
as to occupy us with fresh subjects “ all the year 
round.” The organisms included in the recorded 
“ takings” from the ponds of Hampstead, where Mr. 
Slack is wont to ruralize, include about sixty genera, 
very many of the species in which are described and 
figured, and of a certain few, which serve as physio- 
logical indices to the morphologies of their kindred, 
the structure and organization are fully treated with 

* Marvels of Pond Life ; or, a Year's Mioroscopio 
Recreations. By H. J. Slack, F.G.S. Groombridge 
and Sons. 
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all the lights obtainable from contemporaneous re- 
search. On the first occurrence of a representative of 
an important class, the section to which it belongs is 
sketched in outline, that the student may thoroughly 
understand its relationships, and this leads the way to 
a full analysis of such physiological problems as arise 
out of the observation of cilia, nutrition, muscular 
movements, and sensational developments. Mr. Slack 
is not soared by difficulties ; he ventures even to touch 
on the relative intelligence of his wriggling pets, and 
says enough about the shadows of ^intelligence low 
down in the scale of life to furnish matter for further 
observation and reflection. As to the pictures, they 
comprise thirty-five figures, many of them beautiful 
works of art, wonderfully life-like, and the details of 
structure are hit off with a rare touch of grace that 
would betray their origin if Mr. Slack had forgotten to 
say “ the illustrations are taken from drawings made by 
the wife of the author from the actual objects.” By 
text and pictures, then, Mr.' and Mrs. Slack enter our 
charmed circle of microscopic friends, and many 
thanks to them for this delightful hook. As it is need- 
less to analyze in detail the contents of a work which 
makes no pretension to disturb accepted plans of 
classification, and which does not raise questions of 
the origin of things, one extract will suffice ns an 
example of the method adopted by the author in re- 
cording his observations, and we select from the month 
of December the following notes on — 

WATEE-BEABS AND TltACHELIUS OVUM. 

“ When objects are not over abundant, as is apt to 
be the case in the cold months, it is well to fill a large 
vial with some water out of the aquarium or other 
large vessel, and watch what living specks may bo 
moving about therein. These are readily examined 
with a pocket-lens, and with a little dexterity any 
promising creature can be fished out with a dipping- 
tube. It is also advisable to shake a mass of vegeta- 
tion in a white basin, as tho larger infusoria, etc., 
may be thrown down; and indeed this method (as 
recommended by Pritchard) is always convenient. 
Even so small a quantity of water as is contained in 
glass cell, appropriated to the continual examination of 
polyps or polyzoa, should he frequently hunted over 
with a low power, as in the course of days and weeks 
one race of small animals will disappear, and another 
take their place. 

“Following these various methods in December, 
we obtained many specimens ; but the most interest- 
ing was found by taking up small branches of the 
Anacharis with a pair of forceps, and putting them 
into a glass trough to see what inhabitants they might 
possess. One of these trials was rewarded by the 
appearance of a little puppy-shaped animal very busy 
pawing about with eight imperfect legs, but not 
making much progress with all his efforts. It was 
evident that we had obtained one of the Tardigrada 
(9low*steppers), or water-bears, and a very comical 
amusing little fellow he was. The figure was like 
that of a new-horn puppy, or ‘ unlocked’ bear cub ; 
each of the eight legs was provided with four service- 


able claws, there was no tail, and the blunt head was 
susceptible of considerable alteration of shape. He 
was grubbing about among some bits of deoayed 
vegetation, and from the mass of green matter in his 
stomach, it was evident that he was not one of that 
painfully numerous class in England— -the starving 
poor. 

“ A power of one hundred and five linear, obtained 
with a two-thirds object gloss, and the second eye- 
piece, enabled all his motions and general structure 
to be exhibited, and showed that he possessed a sort 



Water-Bear. 


of gizzard, whose details would require more magnifi- 
cation to bring out. Accordingly the dipping-tube 
was carefully held just over him, the finger removed, 
and luckily in went tho little gentleman with the 
ascending current. He was cautiously transferred to 
Wenham’s Compressorium, an apparatus by which 
tin; approach of two thin plates of glasB can be regu- 
lated by the action of a string and a screw ; and just 
enough pressure was employed to keep him from 
changing liis place, although he was able to movo his 
tiny limbs. Thus arranged, he was placed under a 
power of two hundred and forty linear, and illumi- 
nated by an achromatic condenser,* to make the fine 
structure of his gizzard as plain as possible. It was 
then seen that this curious organ contains Beveral 
prominences or teeth, and is composed of muscular 
fibres radiating in every direction. From the front 
of the gizzard proceed two rods, whioh meet in a 
point, and are supposed to represent the maxilla or 
jaws of insects, while between them is a tube or 
channel, through which the food is passed. The 
mouth is guctorial , and the two homy rods, with their 
central piece or pieces, are protrusile. They were 
frequently brought as far as the outer lips (if we 
may so call the margins of the mouth), hut wo did 
not witness an actual protrusion, except when the 
lips accompanied them, and formed a small round 
pouting orifice. Tho skin of the animal was tough 
and somewhat loose, and wrinkled during the con- 

“ * The achromatic condenser is a frame capable of 
supporting an object glass lower than that employed 
for vision, through which the light passes to the 
object. Tho appearances mentioned can he seen 
without it, though not bo well. 
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tractions its proprietor made.' The interior of tho 
body exhibited an immense multitude of globular 
particles of various sizes in constant motion, hut not 
moving in any vessels, or performing a distinct cir- 
eolation. 

“ My specimens had no visible eyes, and these 
organs are, aocording to Pritchard’s book, ‘ variable 
and fugacious.’ The same authority remarks, 1 In 
most vital phenomena they very closely accord with 
the rotatoria; thus, like these, they can he revived 
after being put into hot water at 113 s to 118°, but are 
destroyed by immersion in boiling water. They may 
ho gradually heated to 210°, 202 s , and even 201°. It 
is)also by their capability of resuscitation after being 
dried, that they are able to sustain their vitality in 
such localities as the roofs of houses, where at one 
time they are subjected to great heat and excessive 
drought, and at another are immersed in water.’ 

“ When vital processes are not stopped by excess 
of temperature, as is the case with tho higher ani- 
mals, the power of resisting heat without destruction 
depends upon the condition of the albumen. Soluble 
albumen, or, as it should be called, AUnminatc of 
Soda (for a small quantity of that alkali is present 
and chemically united with it), after having been 
thoroughly dried, may be heated without loss of its 
solubility, although if the same temperature was ap- 
plied before it was dry, that solubility would be de- 
stroyed, and it would no longer bo a lit constituent of 
a living creature. As l)r. Carpenter observes, this 
fact is of much interest in explaining the tenacity of 
life in the Tardigrada. 

“ The movements of the water-hoars, although slow, 
evince a decided purpose and ability to make all parts 
work together for a common ohjoct ; and as might be 
expected from this fact, and also from the repetition of 
distinct, although not articulated limbs, they are pro- 
vided with a nervous apparatus of considerable deve- 
lopment, in the shape of a chain of a ganglia and a 
brain with connecting filaments. From these and 
other circumstances naturalists consider the Tardi- 
grada to belong to the great family of Spiders, of 
which they are, physiologically speaking, poor rela- 
tions. Like the spiders they cast their skin ; and, 
although I was not fortunato enough to witness this 
operation — called, in the language of tho learned, 
ccdysu r, which means putting its clothes oft— T found 
fcn empty hide, which, making allowance for the com- 
parative size of the creatures, looked tough and strong 
as that of a rhinoceros, and showed that the stripping 
process extended to the tips of tho claws. The 
‘ Micrographic Dictionary’ states that the Tardigrada 
lay but few eggs at a time, and these arc ‘ usually 
deposited during the eedysis, the exuvife serving as 
a protection to them during the process of hatching.’ 
Thus Mrs. Water-Bear makes a nursery out of her old 
skin, a device as ingenious as unexpected. The 
water bears are said to be hermaphrodites, but this is 
doubtful. 

“ The Plumaiella repent, described in a former chap- 
ter, was kept in a glass trough, to which some fresh 
water was added every few days, taken from a glass 


jar th^t had been standing many weeks with growing 
anacharis in it. One day a singular creature made its 
appearance in the trough ; when magnified sixty dia- 
meters it resembled an oval bladder, with a sort of 
proboscis attached to it. At one part it was longitu- 
dinally constricted, and evidently possessed some 
branched and complicated internal vessels. The sur- 
face was ciliated, and the neck or proboscis acted as a 
rudder, and enabled the creature to execute rapid 
turns. It swam up and down, and round about, 
sometimes rotating on its axis, and at others keeping 
the same side uppermost, hut did not exhibit the 
faintest sign of intelligence in its movements, except 
an occasional finger-like bend of the proboscis, upon 
which the cilia seemed thicker than upon the body. 
It was big enough to he observed as a moving white 
speck by the naked eye, when the vessel- containing 
it was held to catch the light slantingly ; but a power 
of one hundred and five was conveniently employed 
to enable its structure to be discerned. Under this 
power, when the animal was resting or moving slowly, 
a mouth was perceived on the left side of the pro- 
boscis, which was usually, though not always, curved 
to the right. The mouth was a round or oval orifice, 
and when illuminated by the parabola, its lips or 
margin looked thickened, and of a pale blue, and 
ciliated, while the rest of the body assumed a pinkish 
pearly tint. 

“ Below tho mouth came a funnel-shaped tube or 
ccsophagus, having some folds or plaits on its sides, 
and terminating in a broad digestive tube, distinct 
from the nucleus, and ramifying like a tree. Tho 
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Trachelitis ovum — slightly flattened* 


constriction before mentioned, which was always seen 
in certain positions, althongh it varied very consider* 
ally in depth and width, drew np the integument 
towards the main trunk of the digestive tube, and 
thus the animal had a distinct ventral and dorsal side. 
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The branches of the tube stopped somewhat abruptly 
just before reaching the surface, and were often ob- 
served to end in small round vacuoles or vesicles. 

“ At the bottom of the bladder, opposite the mouth, 
in some specimens were large round cavities or cells, 
filled with smaller cells, or partially transparent gra- 
nules. These varied in number from one to two or 
three, and were replaced in other specimens by masses 
that did not present the same regular form or rounded 
outline. In one instance an amorphous structure of 
this kind gradually divided itself, find seemed in the 
course of forming two cells, hut the end of the pro- 
cess was unfortunately not seen. The annexed 
drawing will readily enable the animal to be recog- 
nized. It shows the mouth very plainly, and a current 
of small particles moving towards it The cesophagus 
terminates in a digestive tube, like the trunk of a 
tree, from which numerous branches spring. This 
arrangement is probably analogous to that of the 
phlebenterous mollusks described by Quatrefages, in 
which the ramifications of the stomach answer the 
purpose of arteries, and convey the nutrient fluid to 
various parts of the body. It is also likely that they 
minister to the function of respiration. 

“The cilia on the surface, which are arranged in 
parallel lines, are best observed when the animal is 
slightly flattened in a live-box ; hut this process pro- 
duces a considerable derangement in the relative posi- 
tion of the internal parts, and they can only be well 
seen when it is immersed in plenty of water, and is 
polite enough to stand still, and submit his digestive 
economy to a steady gaze. The only way to succeed 
in this undertaking is to have a large stock of patience 
as well as a convenient cell or trough. The table must 
be kept steady, and the prisoner watched from time to 
time, and at last he will bo found ready for display. 

“ Pritchard says this animal, whose name is Tra - 
cliolius ovum , , is an inhabitant of stagnant bog water, 
and has been found encysted. My specimens could 
not he called plentiful, but for several weeks I could 
generally find two or three, by filling a four-ounce 
vial from the glass jar, and examining its contents 
with a pocket-lens. If none were present, another 
dip was made, and usually with success. 

“ One evening T caught a good specimen by means 
of the dipping-tnbe, and cautiously let it out, accom- 
panied by a drop of water, on the glass floor of the 
live-box. A glance with the pocket-lens showed all 
was right, and the cover was very gently put on, but 
it hod scarcely touched the creature when it became 
crumpled up and in confusion. On one or two former 
occasions I had been unfortunate enough to give my 
captives a squeeze too much, with the usual result 
of a rupture of their integuments and an escape of 
globules and fluids from the regions within. Now, 
however, there was no such rupture and no such 
escape, but instead of a smooth, comely surface, my 
Trachelius had lost all title to his specific designation, 
ovum , for instead of bearing any resemblance to an 
egg, it was more like an Irishman’s hat after having a 
hit of a ‘ shindy’ at Donnybrook Fair. 

M I was greatly puzzled with this aspect of things, 


ami still more so when my deranged specimen twirled 
and bumped about with considerable velocity, and in 
all directions. Presently a decided constriction ap- 
peared about half-way below the mouth And pro- 
boscis, and in a transverse direction. The ciliary 
motion became very violent in the lower half just 
below the constriction, while the proboscis worked 
hard to make its half go another way. For some 
minutes there was a tug of war, at length away went 
proboscis with his portion, still much crumpled by the 
fight, and left the other bit to roam at will, gradually 
smooth his puckers, and assume the appearance of a 
respectable well-to-do animalcule. 

“ Three hours after the ‘ fission’ the proboscis 
half was not unlike the former self of the late 
‘ entire,’ hut with diminished body and larger neck; 
while the remaining portion had assumed a flask 
form, and would not have been known by his 




Trachelius ovum , three hours after division. 


dearest acquaintance. The portraits of the dis- 
united States were quickly token, and, as bedtime had 
arrived, they were left to darkness and themselves. 
The next morning a chango had come over the 
‘ spirit of their dream.’ Both were quiet, or sedately 
moving, and they were nearly alike. The proboscis 
fellow had increased and rounded his body, and 
diminished his nose ; while Mr. Flask had grown 
round also, and evinced an intention of cultivating a 
proboscis himself. Twenty-seven hours after the 
separation, both had made considerable progress* in 
arranging and developing their insides, which had 
been thrown into great confusion by the wav in which 
the original animal had been wrenched in half, and 
in both a granular mass was forming opposite the 
mouth end. The proboscis portion, which may 
perhaps be termed the mother , was more advanced 
than her progeny, hut both had a great deal to do if 
they meant to exhibit the original figure, and develop 
a set of bowels as elegantly branched. Whether they 
would have succeeded or not under happier circum- 
stances I cannot tell, hut unfortunately the Fate who 
carries the scissors cut short their days. 

“ In all other animalcules in which I had observed 
the process of multiplication by self-division, it seemed 
to go on smoothly, and with no discomfort to either 
the dividend or the quotient, and it may be that in the 
fission of the Trachelius ovum I witnessed what the 
doctors would call a bad case. Indeed it may have 
been prematurely brought on, and aggravated by tho 
squeeze in the live-box. It is, however, probable, 
from the stronger texture andgreater organic develop- 
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ment of this animalcule, that it does not divide bo 
easily as the softer and simpler kinds. 

“Frequent examination of this animalcule has 
created a strong doubt in my mind whether it is 
rightly placed in our ‘systems/ My own impression 
is that it belongs to a much higher class, and is not a 
Trachelius at all/ 1 


METEOROLOGY OF NOVEMBER. 

FROM OBSERVATIONS AT HIQHFIELD HOUSE OBSERVATORY. 
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The mean elastic force of vapour, i. <?., the pressure 
of the barometer due to the water contained iu the 
air, is for November of the past thirteen years 0 232 of 
an inch; ranging between 0*201 of an inch in 1860, 
and 0*276 of an inch in 1802 — a difference of 0 075 of 
an inch. 

The mean pressure of dry air, or the prossure 
due to the gases of the atmosphere at the height 
of 174 feet above the mean sea-level, for November of 
the last thirteen years, is 29*038 inches ; ranging be- 
tween 29*201 inches in 1852, and 29*721 inches in 1807 
—a difference of 0*020 of an inch (or half an inch). 

The mean weight of vapour in a cubic foot of air for 
November, during the last thirteen years, is 2*7 grains'; 
ranging between 2*3 grains in 1860, and 3*2 grains in 
1800 and 1802 — a difference of l grain. 

The mean degree of humidity (complete satura- 
tion being represented by 1*00) for November, during 
the last thirteen years, is 0*86°; ranging between 0*78 3 
in 1850 and 1860, and0*89°in 1802, 1803, and 1807 — a 
difference of 0*11°. 

The whole amount of water in a vertical column 
of the Atmosphere for November during the post 


thirteen years is 3*2 inches; ranging between 2*8 
inohes in 1801 and 1860, and 3*8 inches in 1800 and 
1802— a difference of 1,'inch. 

The mean weight of a oubio foot of air for Novem- 
ber, during' the past thirteen years, is 048 grains ; 
ranging between 537 grains in 1802, and 050 grains in 
1801— a difference of 18 grains. E. J. Lowe. 

ASTRONOMICAL OBSERVATIONS 
FOR NOVEMBER, 1861. 

The Sun is in Scorpio until the 22nd, when he passes 
into Sagittarius. He rises in London on the 1st at 6h. 
65m. } on the 10th at 7h. 10m., on the 20th at 7h. 28m., 
aad on the 30th at 7h. 44m. ; setting in London on the 
1st at 4h. 32m., on the 10th at 4h. 19m., on the 20th at 
4h. 6m., and on the 30th at 3h. 54m. He is above the 
horizon in London on the 1st at 6h. 37m., and on the 
30th at 8h. 10m. 

He rises in Edinburgh on the 4th at 7h. 17m., and 
on the 18th at 7h. 46m., and on the 26th at 8h. 2m. ; 
setting in Edinburgh on the 19th at 3h. 48m., and on 
the 27th at 8h. 81m. 

He rises in Dublin on the 14th at 7h. 27m., and on 
the 28th at 7h. 52m. ; setting in Dublin on the'lGtli at 
3h.‘59in., and on the 29th at 81i. 43m. 

Day breaks in London on the 8rd at 5h. 8m., and 
on the 29th at 5h. 39m. 

Twilight ends on the 3rd at 6h. 21m., and on the 
29th at Oh. 07m. 

Day breaks in Edinburgh on the 27th at Gh. 0m., 
and in Dublin on the 29th at Oh. 48m. 

Decrease of day on the 10th, 7h. 28m. 

The Sun is on the meridian in London on the 2nd 
at Ilk. 43m. 42s. a.m., on the 17th at Ilk. 40m. 11s., 
and on the 27th at llh. 47m. 3s. 

The equation of time is on the 2nd, 6m. 18s., on the 
17th, 4m. 49s., and on the 27th, 3m. 7s. addative. 

The Moon is new on the 2nd at 4k. 3m. p.m. 

Full Moon on tlio 17th at lh. 7m. p.m. 

She is at her least distance from the earth on the 2nd, 
and at her greatest distance on the 16th. 

Mercury is in the constellation of Scorpio at the 
beginning of the month, and in that of Libra at the 
close, unfavourably situated for observation. There 
is a transit of Mercury across the Sun on the 12th. 
(See separate account.) He rises on the 2nd at 8h. 
02m. a.m., and on the 27th at 5h. 40m. a.m. ; setting 
oa the 2nd at 4h. 58m. p.m., and on the 27th at 3h. 
18m. p.m. His diameter is on the 1st, 8$", on the 
13th, 9*", and on the 25th, 7 

Venus is in Ophiuchus at the commencement, and 
in Sagittarius at the close of the month. The planet 
is unfavourably situated for observation ; tho phase re- 
sembling that of the Moon when ton days old. Her 
diameter is on the 1st 10£", and on the 25th, 20". She 
rises on the 2nd at llh. 6m. a.m., and on tho 27th at 
llh. 23m. a.m.; setting on the 2nd at JJh, 16m. p.m., 
and on the 27th at 6h. 01m. p.m. 

Mars is in the constellation of Virgo throughout the 
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month, and badly situated for observation. His dia- 
meter isflj". He rises on the 2nd at 4h. 44m. a.m., 
and on the 27th at 4h. 39m. a.m. ; setting on the 2nd 
at 8h. 52ra. p.m., and on the 27tli at 2h. 43m. p.m. 

Jupiter is in Leo at the commencement of the 
month, and in Virgo at its close. His diameter is on 
the 1st, 81 M , and on the 25th, 32J'\ He rises on the 
2nd at 2h. 11m. a.m., and on the 27th at 12h. 55m. 
a.m. ; setting on the 2nd at 8h. 9m. p.m., and on the 27th 
at lb. 87m. p.m. 

Saturn remains on the borders of Leo and Virgo 
throughout the month. His ring disappears on the 
23rd at 3 p.m. He rises on the 2nd at 2h. 4m. a.m., 
and on the 27th at 12h. 87ra. a.m.; setting on the 2nd 
at 8h. 12m. p.m., and on the 27th at lh. 37m. p.m. 

Uranus is in Taurus throughout the month, and 
visible all night; rising on the 2nd at 5h. 59m. p.m., 
and on the 27th at 4h. 10m. p.m. ; setting on the 2nd 
at lOh. 23m. a.m., and on the 27th at 8h. 40m. a.m. 

Eclipses of Jupiter’s Satellites. — On the 5th at 
2h. 13m. a.m., 1st moon disappears. On the fith, at 
Oh. 18m. a.m., 2nd moon disappears. On the 12th, at 
4h. 7m. a.m., 1st moon disappears. On the 19th, at 
6h. Om. a.m., 1st moon disappears. On the 28th, at 
2h. 21m. 57s. a.m., 1st moon disappears. 

Oeoult&tions of Stars by the Moon. — On the 10th, 
£ Arietis (44 magnitude) disappears at 4h. 5m. a.m. 
On the 16th, t 1 Arietis (5th magnitude) disappears at 
7h. 0m. a.m. On the 21st, No. 50 Geminorum (5J 
magnitude) disappears at 7h. 18m. p.m., and reappears 
at 8h. 7m. p.m. 

The variable star Algol attains its least light in the 
evening, on the 6th at llh. 51m., on the 9th at 8h. 40m., 
on the 12th at 5h. 29m., and on the 29th at lOh. 22m. 

Stars on the Meridian. — On the 2nd a Arietis 
souths at llh. 10m. 88s. p.m. On the 7th Aldebaran 
souths at lh. 28m. 7s. a.m. On the 12tli a Cygni 
souths at 5h. 9m. 29s. p.m. On the 16th Fomalhaut 
souths at 7h. 6m. 42s. p.m. On the 18th a Pegasi 
souths at 7h. 0m. 39s. p.m. On the 22nd a Arietis 
souths at 9h. 52m. Os. p.m. On the 27th Aldebaran 
souths at 12h. 4m. 48s. a.m. On tho 26th Pleiades 
souths at llh. 15m. 53s. p.ra. 

Transit of Mercury. — Mercury passes over the 
Sun’s diso on the morning of the 12th, under very 
unfavourable circumstances, tho planet being on the 
Sun’s disc when he rises, and the weather at this 
time of the year being usually cloudy in the early 
morning. 

Ingress or entry of planet upon Sun, 5h. 15m. 
48s. a.m. 

Nearest approach of centres (11' 1") 7h. 17m. 
48s. a.m. 

Egress or departure of planet from Sun, Oh. 18m. 
44s. a.m. 

Sun rises in London at 7h. 15im 

Diameter of Mercury 9J". 

~ This transit is favourably situated for observation 
in Asia, Africa, and Australia. 

Mercury enters the Sun’s disc on the cast side 
near his E.N.E. limb, and leaves the Sun at his N.N.E. 
limb. 


The transits of Mercury always occur either in 
May or November. The first transit on record was 
predicted by Kepler to take place on the 7th of Novem- 
ber, 1631, and this was observed at Paris by Gassendi. 
The next transit observed was on November 3rd, 1051, 
at Surat, in India, by Shakerley. The third transit, 
May 3rd, 1661, was seen at Dantzio by Hevelius, and 
in London by Huyghens and Mercator. The fourth, 
November 7, 1677, at St. Helena, by Halley. The 
reason why the transits of Mercury always happen in 
May or November is owing to the heliocentric position 
of its nodes. When the transit occurs in May, the 
planet is passing through tho descending node of its 
orbit, and when in November the planet is passing 
through the ascending node. 

Mercury, when on the body of the Sun, is seen as 
an intensely black circular spot. Various observers 
have noticed different appearances (perhaps merely 
optical illusions), such as a luminous spot near the 



The above diagram represents the track of the 
planet across the Sun’s disc, and the dotted portion 
being traversed before sunrise. 

centre of the planet’s disc, a distortion just before the 
contact of the limbs, etc. 

Unfortunately the next transit, viz., on the morning 
of November Oth, 1308, will be unfavourably seen, so 
that it will bo May Oth, 1878, before we can hope for a 
really good observation. After the transit of 1878, 
the remaining transits of this century, viz., 1881, 1801, 
and 1894, will be invisible. 

Meteors.— The November epoch of falling stars 
about the 12th and 13th will be most favourable for 
observation after 2 and 3 a.m. (i.c., after the moon 
has set). E. J. Lows. 


THE MICROSCOPIC OBSERVER. 
NOVEMBER. 

On Mounting Insects Entire for thb Micro- 
scope.— Until lately the slides supplied by dealers in 




382 


REORBATIVB SGI15T0E. 


miorosoopic objects illustrated the structure of insects 
only by showing their limbs and organs in a detached 
condition, and so not only were several slides required 
to give a general knowledge of a single species, but 
no idea could be gathered from them of the arrange- 
ment of the several parts in the living insect. More 
reoently slides have been obtainable containing entire 
insects, often of considerable size, as earwigs, beetles, 
etc., mounted as transparent objects. These beautiful 
preparations seldom fail to give pleasure to casual 
observers, and are especially useful to those who add 
the study of entomology to that of the microscope. 
The following method has been found successful in 
producing good examples of this style of mounting : — 
The insect is to he soaked for some days in a strong 
solution of potass (the liquor potassre of the chemists), 
care being taken that the solution does not get upon 
the fingers, as it is a powerful solvent of the animal 
tissues, etc. The time required varies with the size 
and hardness of the insect, one of delicate texture 
may be sufficiently softened in two or three days, while 
a hard-cased beetle may take a month or more. A galli- 
pot, furnished with a lid to keep out dust and restrain 
evaporation, will be found more convenient for this 
purpose than a bottle, from its larger opening, and the 
ease with which insects oan he removed and examined. 
When the object is presumed to have been a sufficient 
time in piokle, it may be taken out by inserting the 
end of a glass slido under it, and flattened by gentle | 
and very gradual pressure. The contents, softened 
and partially dissolved by the alkali, ought to escape 
without any obvious rupture of the integument. The 
pressure is best applied by laying another slide over 
the object, and if tho latter offer much resistance, it 
may be returned to the solution for a few days tnoro. 
When an insect has not been sufficiently soaked, the 
shelly covering is liable to be fractured under the 
pressure, especially the convex portions, such as the 
thorax, eyes, etc. On the other hand, too prolonged 
maceration will render the skin so tender that it will 
shrivel in drying; there is most risk of this with 
spiders and other 'soft-bodied creatures. Fortunately 
there is some latitude between these cases, and tho 
appearance of the object in the potass will be some 
guide, as the colour is more or loss discharged as the 
softening goes on ; the metallic beetles become a tes- 
taoeous brown colour, but most objects are overdone 
when the colourless stage is reached, and the object 
has, if mounted, a poor and unsatisfactory appear- 
ance. After flattening, the object is to be soaked some 
time in clean water, changed two or three times to 
extraot the potass, or while the object is flattening, 
the ends of the slides may be immersed in water, 
whi$h will rise between them, by capillary attraction, 
and the softened matter will be seen to flow away. 
The inseot when eleansedmay be floated on to another 
slide with distilled water, and the limbs, etc., dis- 
played in a natural position by the setting needles and 
hair pencil, the superfluous water being then with- 
drawn by blotting-paper, the slide may be put aside to 
dry, carefully covered from the dust. When tho- 
roughly dry, which it will be in a day or two, it is to 


be saturated with turpentine, which must penetrate 
into every member, or air-bubbles will result. If the 
object comes off the slide it may be immersed in the 
turpentine in some vessel, but if, as is most likely, it 
adheres to the glass, a tliin glass cover is to be laid 
upon it, and a little turpentine dropped on the slide, 
when it will run under the cover, and surround the 
object, gradually displacing the air from all its cavities. 
As this may occupy some days, a drop of turpentine 
should be added from time to time to supply the loss 
from evaporation. When all air-bubbles have disap- 
peared, which is best ascertained by the use of the 
microscope, or pocket-lens, the object is ready for the 
final mounting, which is done in the UBual way, that 
is to say, a drop or two of Canada balsam is placed on 
the object, and warmed over a spirit-lamp — a oandle 
will do if care is taken not to blacken the slide— and 
a thin glass cover pressed down upon it until cold, any 
babbles detected before putting on the cover being 
removed with the point of a needle. Although it is 
much the most certain method to let the turpentine 
remove all air-bubbles before mounting in Canada 
balsam, yet if the bubbles are small, and the balsam 
is but little hardened by heating, they will generally 
disappear in a few days if the slide is kept in a warm 
plaoe. The writer once mounted a large spider, with 
so many air-bubbles in the body and legs, that it was 
thought useless as* an object; it was, however, left 
upon a warm mantelpiece, and as the bubbles were 
observed to diminish, it was allowed to remain there, 
they gradually grew smaller and disappeared, and in a 
month or six weeks not one remained. In this case 
the balsam must have been very liquid at first, or the 
bubbles would have been retained by its hardening. 
Very good objects may be made of the duplicate spe- 
cimens which the store-boxes of any entomologist will 
furnish, recent subjects are in some respects prefer- 
able, but tho card- mounted insects, intended for the 
cabinet, have the advantage of their limbs being 
ready set in the right position; the potass solution 
makes the oldest specimens as pliant as fresh ones. 
The orders Coleoptera , Hemiptera , and Orthoptera con- 
tain the best subjects, and every insect collector has 
specimens useless to him, but valuable to the micro- 
scopist ; these, though they may be a few years old, if 
perfect, will show by this treatment a complexity of 
structure and adaptation to habits little dreamt of 
by many who exclaim against the buzzing or biting 
nuisance that disturbs their comfort and repose. Such 
specimens may be made important aids in education, 
and may impress the truth that tho minutest objects 
are not one whit less wonderful than the largest, but 
all alike testify to tho skill of the Creative Hand.— 
George Guyox, Richmond , Surrey, 


JVIr J^oteworthy’s Cforner. 

Telegraphic Alarum,*— A large electro-magnet 
with a moveable armature, carrying a stem and a 
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hammer, which latter strikes on a hell by the direct 
force of magnetism, It is provided with a contact 
maker — a spring, the depression of which canses a 
current to circulate. The bobbins are 4 inches by 3 
inches, and are filled with ten pounds of covered copper 
wire, No. 16 or No. 18. The core is of § of an inch 
iron. The armature and appendages weigh 21 ounces. 
Electro-magnets thus made are active at distances up 
to seven miles, and the hammers strike loud blows. 
The battery is zinc-graphite, the solution is sulphuric 
acid, 1 by 8 or 10 of water. The plates, 74 in. by 8, are 
placed in quart pots of stone, the zinc standing in a 
gutta-percha slipper containing mercury. Batteries 
of this kind will do work for six months. Sets of from 
eight or ten to thirty or thirty-five cells are used, 
according to the distance. — F. II. S. 

A Lunar Theory ov the Weather. — A letter, 
signed S. M. Saxby, R.N., has been circulated through 
the daily press, the writer of which proclaims a dis- 
tinct and intelligible theory of the weather. Instead 
of wandering into far space, as Mr. Sheppard does, 
and connecting the motions of Jupiter with the move- 
ments of the terrestrial atmosphere, Captain Saxby 
assigns to the moon the power of influencing the 
meteorological phenomena of the earth, at least during 
the continuanee of certain relations between the two 
bodies. He says : — “ Any new lunar theory to be ap- 
preciated must have been attested by observation ; but 
this which I propose has been educed from considera- 
tion of large masses of observations : it is the offspring 
of indubitable facts, and partakes of their constitu- 
tion, inasmuch as it has been under public, though 
limited, examination by eminently experienced prac- 
tical men during twenty months, in which period I 
have issued and printed upwards of a hundred ‘ prog- 
nostics,’ not one of which has failed. I have already 
proved the following, viz. : 1. The moon never crosses 
the earth’s equator without there occurring at the same 
period a palpable and unmistakable disturbance in the 
weather. 2. That the moon never arrives at what may 
be called her stitial colure, or passes her point of 
greatest declination, without similar disturbance. 3. 
That, these disturbances being from electric causes, 
they are felt in both hemispheres, the regions of the 
trade winds excepted. 4. That the phases of the moon 
have in general no effect on the weather, but that 
when the period of new moon occurs at the time of her 
perigee, or at either of the periods mentioned in Nos. 
I and 2, disturbances there referred to are consider- 
ably augmented. 5. That the disturbances and 
obanges of weather above mentioned are most pro- 
bably towards high winds or lower temperature, and, 
when not particularly felt on the earth’s surface, may 
at such periods be plainly traoed, even during dead 
calms, in the hurrying scud and other atmospheric 
indications sufficient to warn those interested to be 
prepared for ooming consequences. Now this is a 
public challenge. I am ready to defend it, or to ac- 
knowledge fairly and honourably any truths, if proved 
to be such, which, maybe brought in opposition hereto. 
If the above theory be true, I shall have had the plea- 


sure of conferring a great benefit on my fellow-men, 
and upon posterity ; if not, I claim the merit of having 
earnestly tried to do so. The nature of my prognos- 
tications up to Christmas will be seen by the following 
copy of printed papers, eagerly sought after by sailors, 
pilots, etc. ; whom I have furnished to the extent of 
my means, for it is a great advantage to know the 
periods at which changes are probable. ‘ July 5 or 6, 
12, 18 or 19, 25; August 2, 8 or 9, 15, 22, 20; Sep- 
tember 5, 11, 18, 25 or 26; October 2 or 8, 8 or 9, 15, 
23, 30; November 5 or 6, 11, 19, 26 ; December 2, 9, 
16, 23, 30. N.B. — September 4 to 7, October 2 to 5, 
November 2 to 0, December 1 to 8, are likely to bu 
periods of unusual disturbance. In conclusion, I beg 
to remark that one groat value of my weather system 
is in its calling attention to periods of atmospheric 
disturbance not usually indicated by the barometer.” 

Home-made Microscope. — “A Country Sub- 
scriber” will find in the article, “My 
Microscope,” that the centralization is 
provided for, first, by taking tho centres 
of the pill-box, or pieces of card meant 
to fit the ond of the tubes with the com- 
passes; secondly, by letting all wrappers of 
card only meet at. the edges, and not wiap 

over, which would evidently i — 1 - ■ 

decentralize; thirdly, by let- = 

ting the tubes which hold the 

eye, or object-glasses, bo long r , 

enough and far enough in not i — ■ -J 

to give thus, that is, let them have a long inutile purchase. 

Hearing with Two Ears. — M. Purkynie has com- 
municated to the Bohemian Society of Sciences somo 
interesting experiments upon the perception of sound 
by tho ear. Two india-rubber tubes formed at one 
end into a hearing trumpet were introduced, one into 
each ear, and two persons spoke at the same time into 
the two trumpets. Some time always elapsed before 
it was possible to distinguish the words on either side, 
or even on both sides at once. When the tubes had 
several branches so that more than two persons could 
speak at onco, it was impossible to understand their 
words. When two tubes were united into one trumpet, 
the sound of tho voice was heard always as if it ex- 
isted inside the head, upon whatever side the person 
speaking was placed. By this means we might examine 
the relative sensibility of the two ears, for, when they 
differ, the sound appears to reside in the head nearer 
one ear than the other. M. Purkynie thinks that the 
illustration in question maybe explained by the struc- 
ture of the auditory conduit and of other parts of tho 
organ of hearing. With two tuhes communicating 
with the two ears, M. Purkynie could not suoceed in 
associating two vowels so as to bear a diphthong* But 
by adapting to one ear a tube with two branches, each 
vowel associated easily with every other, and diphthongs 
were heard perfectly. In the same way two sounds, 
such as s and a,/ and a, etc., might be confounded in 
syllables. Two musical sounds, when heard by tho 
tube, produced a third tone by combination, which ap- 
peared to have its seat in the inside of the bead. 
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TnE Rising and Setting ok the Sun Physio, 
logically Considered.— In the July number of “ Re- 
creative Science" there is an ably-written article 
upon the apparent distortion in the disc of the Sun 
which takes place at rising and setting, and the sin- 
gular fortuitous experiment there recorded as made by 
the author and his artist friend is certainly new, aDd 
deserves to be recorded. The subject is an extremely 
difficult one, and is perhaps rendered by the writer in 
as popular a form as it is capable of, and it is not my 
intention to enter in the least into the vexed question 
of which explanation is the most probably correct, al- 
though certainly the fact of his unpremeditated expe- 
riment is a stnbbom one, and cannot be put aside. 1 
read the article with great interest., because it is a 
subject upon which 1 have very often mentally specu- 
lated, and intended (an intention never, however, 
carried oat) to endeavour to solve the enigma, hy 
actual proof. As 1 have neither time nor opportunity 
now, however, for this trial, it does not follow that I 
should not suggest the idea to others who mny he able 
to make it. It is simple enough, or I would not suggest 
it. Tako an ordinary chip-box, we will say of some 
two inches diameter, and removing the bottom, sub- 
stitute in its stead a 
piece of coloured glass, 
either blue, red or green, 
blue would probably an- 
swer best, across which 
lines must be drawn, as 
in tho accompanying 
figure, and these might 
he made with a glazier’s 
diamond. Being pro- 
vided with this simple 
apparatus, choose a fine 
day, and look at the 
rising sun through this 
instrument, and you 
will be able, by means 
of the small graduated squa r es, to count how many 
are occupied by the sun’s disc, very much in the same 
way — tho operation 
being, however, re- 
versed — by which ma- 
nufacturers test the 
fineness of cloth by 
the cloth microscope. 

Having thus ascer- 
tained the number of 
squares thus occu- 
pied, put by the glass 
until noon, and then 
repeat the same pro* 
cess, and again at sun- 
set. This will furnish 
an infallible tost as to the apparent size of the lumi- 
nary, not touching the question of whether the effect 
is mental or visual. And the same thing might be tried 
with the moon also.— O. S. Round. 

Rock-Oil and its Geological Relations have 
been investigated by Professor E, B. Andrews, of 


Marietta College, Ohio. There are two distinct geo- 
logical formations in the West, from which petroleum 
or rocboil may be obtained — the bituminous coal mea- 
sures and the Portage and Chemuny groups (or Waver- 
ley sandstone). These sweep round in the form of 
a quadrant from north-western Pennsylvania into 
southern Ohio, and south into Kentucky. On these 
rocks are situated the famous oil regions of Pennsyl- 
vania and north-eastern Ohio. Those of western 
Virginia and southern Ohio, and a part of western 
Pennsylvania lie in the coal measures. Marietta, 
Ohio, may he regarded as the centre of these extensive 
oil-fields. Various theories exist with respect to the 
formation of thiB oil. One assumes that it is the 
product of subterraneous distillation of bituminous 
strata, at either high or low temperatures. Another 
theory presumes that the oil was produced at the time 
of the original hituminization of the vegetable or 
animal matter. To both these theories objections are 
made, which Professor Andrews duly considers in an 
article in the “ American Journal of Science," illus- 
trated by interesting diagrams. The oil-wells of Little 
Kanawaha have been unparalleled for tho quantity of 
oil produced. Many of them when first bored poured 
out the oil in torrents, it being forced up by the pres- 
sure of gas. Hundreds of barrels were obtained from 
one well in a few hours. The oil is frequently quite 
free from water, and is passed directly from the well 
into barrels for shipment. The heavier oil, not pro- 
fitable for distillation is valuable as affording a supe- 
rior lubricant. The oil is evidently the accumulation 
of ages. 

New Planets. — The one discovered by M. R. 
Luther, on August 13th last, has been named Niobe by 
the Congress of Astronomers assembled at Dresden. It 
is the 71st of the Planetoids, and is now in the con- 
stellation of Aquarius, and appears as a star of the 
11th magnitude. M. Goldschmidt has announced to 
the French Academy of Sciences his rediscovery of 
tho planet termed Pseudo- Daphne. On May £2, 1856, 
he discovered Daphne. On Sept. 9, 1867, he dis- 
covered a planet which ho supposed to be Daphne, but 
which the calculations of M. Schubert proved to bo 
another planet, since named Pseudo-Daphne. This 
latter, after having been long vainly sought for, was 
once more discovered by M. Goldschmidt on August 
28th last. Its motions accord perfectly with the ephe* 
meris of M. Luther, who has never ceased to seek 
after it. 

Habits of the Hedgehog.— In Mr. W. C. L. Mar- 
tin’s letter to Mr. Noteworthy, he states, “that the 
hedgehog sucks the milk from cows is a vulgar error," 
etc., etc. Believing that it is tho wish of your cor- 
respondents as well as yourself to elicit truth, I beg 
to assure you that instead of being a vulgar error it is 
a stubborn fact, of which my eldest son has been eye- 
witness. The hedgehog was very reluctant to be sepa- 
rated from the cow’s teat, which was so inflamed that 
it was advisable to kill her. — Henry Turner, 66, 
Woolmonger Street , Northampton . 
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BRITISH BIVALVES AND GASTEROPODA 


Just stooping under tlie bridge atLenton, 
on the way from Nottingham to Mr. E. J. 
Lowe's Observatory atBeeston, a little shoal 
of every variety of land-shell washed down 
by the summer floods, the animals drowned, 
and the conchology perfect in its natural 
colour and enamelling, fills the collector's 
receptacle without the trouble, yet at the 
same time without the valuable experience 
afforded by tracing out these tiny British 
mollusca in their natural haunts. As such 
another bag of shells, however, is not every- 
where to be had, I shall just give a glance 
through one brought me by the late Mr. 
John Eroggatt, who resided upon the spot. 
It is a place endeared to literature by the 
former residence of William and Mary 
Howitt, in the large modern building near 
at hand known as the Priory. The few ex- 
isting relics of the ancient priory of Lenton, 
indeed, founded by William Pcverill (son of 
the Conqueror), lie shattered around — except- 
ing possibly the sculptured fragment of a 
stone mullion and an old refectory house- 
key, at this moment grouped amongst the 
shells at my feet. The river Leen, which 
shortly falls into the Trent, and glides gently, 
in fact, through half the fat abbey lands of 
Notts, winds its way hither from Lord 
Byron’s far-famed park of Newstcad, bearing 
these rich little molluscs in its bosom. To 
the curious query of Mr. Thompson, of Wey- 
mouth, whether sheep eat snails P since the 
best thriving sheep are ever Been where 
snails abound, as in the case of the far-famed 
Portland mutton, it might be replied that 
snails of all sorts are indicators of limestone, 
and limestone of superior herbage ; and here, 
upon the outcrop of the coal measures, as in 
Portland on that of the Purbeck beds, we 
encounter the very best snails and grass, the 
grass feeding the snails, and at the same 


& — 

time luxuriating on the substances indicated 
by their presence. 

The first group of specimens (six in 
number) are Cyclas, representing a genus so 
called by Lamarck, from cyclm, a circle. 
In shape, however, they are rather elliptical, 
and convex or subglobose. These Cycladina 
exclusively inhabit fresh water; their resi- 
dence is amongst the mud at the roots of 
plants. They are so closely allied to the 
Vcnerina as scarcely to be entitled to rank 
as a distinct family, except that those beau- 
tiful shells, which Linnams named after the 
goddess Venus, are not all fresh-water shells, 
but all are mollusca, or, as Macgillivray and 
some other writers prefer to call them, Mala- 
cozoa, or soft animals, as more appropriately 
designating the group. They all likewise 
belong to the same class of mollusca, namely, 
Tropiopoda lamellihrancJiiata y so called from 
two characteristic circumstances; the first, 
signifying a keel, or turning foot, being de- 
rived from a compressed muscular foot at- 
tached to the creature’s abdomen ; and the 
second from its thin plates or gills, on the 
sides of the body within the mantle, serving 
as respiratory organs. As our illustrations 
are of the natural size, and, moreover, as the 
mere shell gives no conception of the animal 
structure, it may readily bo surmised that 
all these organs are exceedingly minute. 
Indeed, in the largest species of the three 
now figured, the Cyclas rivicola (River Cycle), 
the maximum measurement is five-eighths of 
an inch in length and seven-eighths in 
breadth ; but as the Cyclas are all ovivipa- 
rous, thriving well and breeding in confine- 
ment, the cultivator of a vivarium, who does 
not mind the accession of one full of mud, 
may rear them by themselves. The C. 
rivicola , the largest of the family, is plen- 
tiful in the Thames at Battersea, as well as 
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near the Eed House ; as also at Oxford, and 
in all the slow rivers of England, although, 
perhaps, it is found largest at Bur ton-on- the- 
Trent. 

The Cyclas cornea , or Horny Cycle, is 
not so large. The Eiver Cycle is brown in 
colour, with some dark zones, and inclining 
to green ; the Horny Cycle is also brownish, 


1. 3. 



'> 1 . 0 . 

1. Cyclas rivicola (the 11} ver Cycle), Leach. 2. Ditto, 
ibid. 3. C. cornea (the Horny Cycle), Liunani *. 

4. Ditto, ibid. 0. C. calyculata (the Cupped 
Cycle), Drapamaud. 0. Ditto, ibid. 

and though seldom more than half the size 
of the other, is more ventricose, thinner, and 
more transparent in the shell. It varies, 
however, so considerably that several varie- 
ties of it are recognized as distinct, particu- 
larly a straw or lemon-coloured variety. 
Most stagnant pools, ditches, and streams in 
Great Britain and Ireland produce it. Its 
length may be given as about three and a 
half eighths ; its breadth as half an inch (four 
eighths). 

The small, delicate, shining White-capped 
Cycle, Cyclas calyculata , also figured, though 
locally abundant near Beeston, is not so 
common. It also is an inhabitant of stag- 
nant water, is in size about a quarter of an 
inch each way, and takes its name from the 
umboncs, in contrast to the general character 
of the shell, which is flatter and more com- 
pressed than other shells of the family, being 
narrow and projecting like little caps. Capt. 1 
Thomas Brown considered it a very rare and 
local species, found principally in the lakes 


of Westmoreland, but not uncommon in pits 
and ponds near Manchester. 

The next group of bivalves is led off by 
the Dreissena polymorpha (Figs. 7 and 8) of 
Yan Benenden, in which we approach the 
character of the sea mussel. From being 
principally met with, in truth, in the London 
Commercial Docks, and in the Bridgewater 
and other canals, it is commonly regarded as 
a shell of foreign origin, which may possibly 
have reached this island attached to timber 
(being a native of the Volga or continental 
rivers) or the bottoms of vessels, for, though 
a fresh-water shell, it can live a considerable 
time in the Bea. When it attaches itself in 
clusters to a substance by its beard, it seldom 
quits it, but clings to wood, stones, or other 
shells, increasing in size and deepening in its 
chocolate-coloured stripes or markings. In 
length and breadth it varies from an inch 
and five-eighths to an inch in size. It is 
evident, from shells dropped about the banks 
of lakes frequented by water-fowl, that they 
feed on the Dreissena , which is now widely 
spread over England. 

The Unio tumidus and TJ.pictorum (Figs. 
9 and 10) belong to the family of the Nayades. 



0 . 

7, 8. Dreissena polymorpha (the Zebra Dreissena), 
Pallas. 9. Unio tumidus (the Tumid Union), 
Rclzius. 

Of the two, the U. tumidus is the more solid, 
although this shell tapers behind, and is 
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broader than U. pictorum, It inhabits slow 
rivers and canals, having been found in the 
New River, at London, and the Avon, at 
Leamington, as well as near Beeston, Notts., 
where it is an abundant shell. Its shining 
epidermis is olive rayed with green; but 
sometimes the shell is of a uniform pale 
brown, and not rayed. Its length is gene- 
rally about half its breadth. The U. picto- 
rum is more varied in form, but is most 



II. 


10. Unio pk'torum (the Painter's Thrion), Linmrus. 
11. Anodonta cygnea (Swan Fresh- water Mussel), 
ibid. 

commonly an oval “ produced.” It is covered 
with a smooth, shining, yellowish-green epi- 
dermis. This beautifully-coloured and stri- 
ated shell is found in the Ouse (near York), 
the Aire (Skipton), and the Severn (Shrews- 
bury). When it is noticed that its length is 
ordinarily little more than two-fifths of its 
breadth, and its thickness, indeed, more than 
its length, it will hardly be necessary to re- 
mind the general reader that the length of 
a shell is not taken in its longest direction, 
but from the hinge to the lip of the valve at 
the centre. The remaining figure of this 
group, Anodonta cygnea, or toothless swan 
fresh-water mussel, attaining a size con- 


siderably larger than any other fresh-water 
British shell, is yet a much more fragile ob- 
ject than the Unios. None of the British 
mollusca are, however, more varied in size or 
in form. As an example of wondrous repro- 
ductive power this creature is remarkable, 
since, as Professor Forbes remarks, “ in spring 
and summer the branchial leaflets are filled 
with minute, yet completely shelled young, 
to the number of many thousands.” The 
maximum size exceeds in breadth six, and in 
length three inches ; but the shells are found 
of all sizes, as most of the Anodons undergo 
considerable change in their progress from 
the young to the adult state ; Forbes, indeed, 
recognizes only one Anodonta in Great Bri- 
tain, holding the different varieties of other 
naturalists to be merely several forms of the 
same mollusc. It is everywhere abundant in 
Great Britain and Ireland, and has also a 
range all over Europe, water-fowl being said 
to feed upon it. To these, the bivalve shells 



YZ. 13. 

12, 18. Neritina fluviatilis (the lliver Neritine), 
Limurios. 

of our bag, we shall for the present add only 
the small groups of univalve Neritina (Figs. 



14. 15. 

14, 15. Paltulina vivipara (Common Marsh Shell), 
Linnmut. 

12 and 13), and the Paludinida family, com- 
prising the Paludina (Figs. 14 and 15), Pi - 
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thinia (Figs. 16, 17, 18, 19), and Valvata 
(Figs. 20, 21, 22, 23, and 24), because we 



16. 17. is. 10. 



20. 21. 22. 23. 21. 


16, J7. Bithinia tontaculata (the Tontaelod Bithinia ). 
18,19. Bithinia Leaoliii (l>r. Leach's BUlimia ), 
Sheppard. 20, 21. Valvata p ischial is (tlie Stream 
Valve Shell), Muller. 22,23,21. Valvata eristata 
• (the Crested Valve Shell), ibid. 

must frankly own, that apart from the more 
interesting miscellany of shells, more or less 
rare, which must be reserved for the last, the 
bulk of our bagful consists of slugs and snails, 
the former only represented by small shields, 
more or loss microscopical, dissected from 
their bodies. The Nerilina Jluviatilis (or 
Elver Neritine) is the only branch of the 
tropical Neritidtv family found in England, 
being, indeed, the strongest, the thickest, 
and most solid in form, of all the British 
molluBca. It is to be found adhering lo 
Btones, and to other shells, especially defunct, 
but sometimes living valves (as Dreissena 
polymorpha , Taludlna vivipara , Anodonta 
cygnea and TJnio pic tor um), and for the most 
part completely covering whatever it is at- 
tached to, except in winter, when abandoning 
the attachment, it lies dormant in the mud of 
the slow rivers, lakes, and canals it inhabits. 
This animal, unlike those hitherto described, 
belongs to the Gasteropoda , so called from 
their muscular disc, or foot for creeping, at- 
tached to the body underneath ; slugs, snails, 
whelks, buccines, and other common mol- 
lusoa, are all in fact familiar examples of this 
class, as may be presumed from their posses- 
sion of the fleshy disk or foot. In size the 
Neritina Jluviatilis is only three-eighths of an 


inch long, by a quarter of an inch broad. 
But beneath the brown or greenish epidermis, 
which covers the external surface of the shell, 
a good lens will disclose beautiful streaky 
spots, or mottling of white purplish brown, 
pale brown, or deep umber, sometimes ar- 
ranged in special bands. The last convolu- 
tion of the few whorls which this shell pos- 
sesses is larger than the others. The creature 
possesses an opening, or operculum, of nearly 
an orange colour, with a red baud round the 
edge. The large stones under water in the 
Trent, at the depth of ten or twelve inches, 
are encrusted with its young in September. 
To be brief about the JPalludina , Bit him a, 
and Valvata , these, it will be noticed, are 
spiral shells, of no great magnitude, and they 
arc without the bronchial tube (asiphonata) ; 
the first being the common marsh shell, the 
second taking its name from dwelling in the 
deep, and the third the abundant stream 
valve shell. The animal of the marsh shell, 
called vivipara, from producing young, ex- 
hibits a new development, possessing, as it 
does, two contractile tapering tentacula 
bearing eyes on prominences at the base. It 
has also a thin horny operculum. The shell 
is turbinated, or twisted. M. Chauteraux 
found that in autumn the female contained 
twenty or thirty eggs, and brought forth at 
two months.* It is the aquatic species, 
nearest in appearance to the garden snail. In 
colour it is olive-green, with reddish-brown 
bands. Bit /uni a lentaeulata is quite an Eng- 
lish shell, commonly dill used, but becoming 
more and more scarce in the northern coun- 
ties. In ditches, brooks, canals, and rivers, 
it is found clinging to aquatic plants ; and it 
is one of those shells that thrive in confine- 
ment. Of its five convolutions, the lower is 
larger than the other four put together, or 

* Mr. Woodward (British Museum) says, “ Em- 
bryos scarcely visible to the naked eye have a well- 
formed shell, ornamented with epidermal fringes ; a 
foot and operculum ; and the head hat long, delicate 
tentacula, and very distinct black eyes.*' 
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nearly so. JBithinia Leachii is rather more 
rare, being’principally confined to the south of 
England, although it occurs on the Trent 
also, otherwise it would not be in our bag. 
It can live in brackish water, under tidal in- 
fluence, although an inhabitant of lakes, 
rivers, canals, and ditches. It lays about 
twelve eggs, and attaches them to the 


stems of aquatic plants. Valvata piscinalis 
is very abundant; it also lays eggs, about 
sixty or eighty in number, and fixes them 
to stones and aquatic plants. Valvata cris - 
tata is quite minute, being found on the 
aquatic vegetation of lakes, ponds, canals, 
and ditcheB. 

William Wallace Fyfe. 


PEIMITIVE WEAPONS AND WOltKS OE APT. 


The light of science, like the light of day, 
breaks gradually on the human understand- 
ing. At first, nothing is visible but the ob- 
jects lying close at hand; soon, however, the 
distance widens; unsuspected points come, 
one by one, prominently into view; and at 
last the delighted eye takes in the complete 
circuit of an extensive horizon. 

As with terrestrial space, so it is with 
earthly time. Within the memory of man, 
history, geology, creation even, were sup- 
posed to lie within the period of a few 
thousand years. Astronomy (through the 
means of the precession of the equinoxes) 
first raised doubts as to the accuracy of sucli 
narrow limits. Geology stretched out the 
lapse of past time over an indefinitely wide 
extent; and, finally, a French gentleman, 
obstinately searching the gravel-pits of the 
valley of the Somme, assigns to the human 
race a longevity which, till very lately, it 
was black heresy even to imagine. 

Put Commandant Maury, in his admirable 
** Physical Geography of the Sea,” observes 
that as our knowledge of Nature and her 
laws has increased, so has our understanding 
of many passages of the Bible been im- 
proved. The Psalmist called the earth 
“ the round world,” yet for ages it was the 
most damnable heresy for Christian men to 
say the world is round; and, finally, sailors 
circumnavigated the globe, proved the Bible 


to be right, and saved Christian men of 
science from the stake. 

A similar remark may he made respecting 
the history of the world’s inhabitants. By 
behemoth the mammoth is supposed to be 
meant, which now appears to have really 
been co-existcnt with earliest man. Isaiah 
says (lx. 17), “For brass I will bring gold, 
and for iron I will bring silver, and for wood 
brass, and for stones iron.” Man has passed 
through an Iron Age; the discoveries of 
M. Boucher do Perthes prove that man has 
struggled to maintain his existence through 
an Ago of Wood and 8 tone. Metals were 
not yet known. 

The world has long been puzzled by the 
inscrutable age of Celtic remains, and of 
what are called Druidieal monuments. Our 
imagination commonly throws tho Celtic 
period so far back into time as to make it an 
epoch without historical date, and our imagi- 
nation appears to be in tho right. For the 
mysterious weapons known as “ celts,” with 
many other kindred curiosities, are now 
swept out of history, to repose henceforth 
within the measureless domain of geology. 
Modern scienco has demonstrated the world 
to be infinitely older than the mass of com- 
mentators had suspected ; science now claims 
for the human race a much longer lino of 
ancestors than is generally accorded to it. 
Before the Iron Ag&, the Silver Age, and the 
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Golden Age, there was an Age of Stone ; 
man knew not metals, but he fabricated and 
made use of wood, horn, and especially flint. 
If fossil man is still a desideratum — and the 
finding him is only a question of time, a 
matter of patience — his fossil handiworks, 
unquestionably such, are to bo found in 
plenty. No animal (except man) of which 
we have the slightest trace or relic is capable 
of fashioning knives, axes, spear-heads, arrow- 
heads, symbols, toys, personal ornaments, 
and tools. If such are found in a truly fossil 
state, the unavoidable inference is that man 
must have been the living companion of 
numerous extinct animals. He must have 
shared the forest with the mammoth, have 
chased the gigantic Irish deer, feasted on the 
flesh of the aurochs, and trembled at the 
sight and the voice of the monstrous tiger of 
our caverns. 

But -what a life to lead ! Intruder 
amongst, not masters of, a mighty crowd of 
powerful brutes. AVith his rude or feeble 
means of defence and offence, v illi the gaunt 
carnivora) stalking around and glaring at him 
by night and by day, with colossal bears, 
hyenas, and felidiv multiplying around him, 
with no possible check from him , man was 
the victim and the prey. Even beasts of 
comparatively milder natures would uncon- 
sciously and unintentionally he his enemies, 
and not his friends ; his servants least of all. 
Little would he be able to withstand the 
shock of angry hulls and encroaching ele- 
phants; attempts at culture would be in- 
stantly devoured or trodden under foot; a 
persecuted fugitive, man would owe bis only 
safety to cunning and flight. For security, 
he would have to retreat to the depths of the 
semi-liquid swamp, or to climb to a lodging 
amidst the steepest rocks. And what a race 
of men ! As the polished European is to the 
Be d Indian savage, so would the Bed Indian 
be to that poor, primitive, imperfect human 
being. 

The relics of this bygone race appear, at 


first sight, exceeding triflingand contemptible, 
for they are limited to bones and rudely-cut 
stones. Here wo find no inscriptions, medals, 
bas-reliefs, nor statues ; nor are such needed 
to prove that a land has been tenanted by 
human inhabitants. Our pains are rewarded 
by no vases elegant in their outline or rich 
in their material; w T e gather nothing but 
bones, potsherds of clay, and scarcely-polished 
pieces of flint. But for the observer in whoso 
eyes the demonstration of a truth is of greater 
price than the possession of a gern, value 
consists neither in finished workmanship nor 
in money’s worth. In his eyes the most 
beautiful object is that which most helps him 
to a sure conclusion. 

These first attempts of human art arc 
like the rudimental organs and embryos pre- 
served in anatomical museums. They are 
more; instead of illustrating the material 
progress of the corporeal frame of an indi- 
vidual, they mark his moral development — 
the advances made by his intelligence and 
his inventive genius. So far from despising 
the rudeness of their execution and the 
coarseness of their material, we should 
treasure these early efforts of our race 
with a similar interest to that w T itli which 
we watch the first attempts of our children’s 
budding intellect. These venerable, though 
humble relics— arms, utensils, idols, symbols 
— not only betray the existence of a people, 
their habits of life, their means of existence 
or of satisfying the necessities of the mo- 
ment ; they also give us a significant clue to 
the thoughts and the conscience of our ante- 
diluvian ancestors. They prove that they 
had a notion of the future, a faith, religious 
longings; in short, that they had caught a 
glimpse of the divinity. The first men who 
united their efforts to raise a monumental 
stone, who hewed it into shape, who battered 
it into the coarse resemblance of somo living 
object, came forth, by that very act, from 
association with mere brute animals, and 
ceased to grovel utterly in the dust. 
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One summer’s evening of 1826, while M. 
Boucher de Perthes was examining a sand- 
pit at tho extremity of the Faubourg Saint- 
Gilles, at Abbeville, the idea struck him that 
manufactured flints might, perhaps, be found 
in tertiary beds. Yearspassed, and he searched 
numerous localities in vain. At last, at a place 
called the “ Banc de l’Hopital,” near his own 
place, he found a flint about five inches long, 
from which two splinters had evidently been 
struck off*. Every one to whom it was shown 
said that it was the result of accident. He 
found a second, and again a third, exactly 
similar. Learned archaeologists would not look 
at them. M. de Perthes felt convinced that he 
had traced the hand of man, and persisted in 
his researches. The dons of French science 
not only would not believe that he had found 
works of humanity mixed up with virgin di- 
luvium ; they would not even take the trouble 
to listen to his statements, nor examine the 
specimens which he had found. Ho col- 
lected at Abbeville a rich museum of an- 
tediluvian antiquities, whose doors were 
liberally opened to whosoever would — all 
to little purpose. Incredulity shut her 
eyes to his discoveries, and stifled the re- 
sults of his efforts, as with a wet and heavy 
blanket. 

But, urged our enthusiast, archaeology, 
like geology, is as yet no more than an infant 
science. It is only by penetrating into the 
depths of the earth, that you will arrive at 
really great discoveries. We have not yet 
pierced through the epidermis ; we have 
merely scratched its upper surface, and raised 
a little dust. How will you demonstrate the 
ancientness of the population of any given 
soilP By the antiquity of the objects 
found in it. How can we measure that an- 
tiquity P By the materials, the workmanship, 
and above all by the subterranean position of 
the objects. We thereby admit a sort of 
scale of life — a superposition of strata formed 
by the relics of generations ; and we seek, in 
each one of these strata, indications of the 


history of those generations. Consequently, 
the deepest strata will illustrate the most 
ancient populations. 

It frequently happens, in the valley of tho 
Somme, that after having traversed tho stra- 
tum of Eoman soil, and of tho soil of the 
G auls, you will reach a Celtic deposit, which 


you will recognize by tho 
nature of the pottery. There 
you will find an axe of stone, 
characteristic, in your eyes, 
of that epoch when iron still 
was rare. Sounding deeper, 
you meet with a stratum of 
turf of no great thickness, 
but whoso ancient formation, 
if you examine its elements, 
appears incontestable. Be- 
neath this stratum is a bed 
of sand, and in this bed an- 
other axe. When you are 
convinced that this axe is in 
its natural place, and has not 
in any way been introduced 
into the sand, it is evident 
that tho epoch of the fabri- 
cation of tho second axe is 
separated from the epoch of 
the first by the series of 
agea requisite for the for- 
mation of tho bed of turf — 




Wooden instruments found in turf-bogs, epoch un- 
known, one-fourth naturul size. 


an interval of which you are able to form 
an approximate estimate. You conclude 
that, during this period, the inhabitants have 
been, if not the same, at least in an analogous 
condition ; which is confirmed by historical 
and traditional probability. The primitive 
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Gauls, composed of wandering tribes, and 
living by fishing and the chase, like hordes of 
North American savages, long remained sta- 
tionary, without making any sensible progress 
in manufactures and the arts. 

Digging still farther down, you arrive at 
a level which you are at first tempted to re- 
gard as virgin earth, which has never borne 
the footsteps of man. Nevertheless, there 
are human traces ; after a little study, you 
cannot mistake them. A mere notch in a 
bone made with the edge of a flint; a splinter 
knocked off the flint with an evidence of in- 
tention; a single bit of wood cut and not 
broken ; prove the presence of a human hand 
as clearly as a carved inscription. The most 
intelligent animal — the elephant, the dog, or 
the ape, is incapable of making that notch. 
He breaks or gnaws the wood ; he neither 
cuts nor slices it. 

The accuracy of this reasoning was esta- 
blished by the visits of English geologists, 
who dared to burst through the cautious 
scepticism adopted by their brethren of 
France. Mr. Prestwich says, “ I myself de- 
tached a flint partly fashioned into an axe, 
buried in the gravel at a depth of more than 
live yards. A labourer, who was working in 
a trench, disinterred, without observing them, 
a couple of axes, which wo picked up from 
the thrown out gravel.” Sir Charles Lyell 
says, “ The strata containing these rude in- 
struments repose immediately upon the chalk, 
and belong to the period which followed the 
formation of the pliocene beds ; that is, to the 
quaternary period. The antiquity of the 
Amiens and Abbeville flint instruments is 
very great, when compared with the time 
embraced by history and even by tradition. 
The disappearance of the elephant, the rhi- 
noceros, and other genera of quadrupeds now 
strangers to Europe, implies, in all proba- 
bility, that a wide lapse of time separates 
the epoch when these fossil instruments were 
fashioned, from that w hen the Homans in- 
vaded Gaul.” Wo will now set before the 


reader a sample, not only of the instruments, 
but of the images or symbols also. 

Fig. 1 is a rough tool, whose utility will 
be evident, even before observing that it has 
been fashioned by hand ; it may be employed 
either for hollowing out or for piercing. F ig. 
2 is another knife of the same description. 



Em. 1. Em. 3, 


Knives from tUe Diluvians. One-tliird natural size. 

Both are formed out of oblong flints with a 
naturally rounded base, which has been 
allowed to remain in its original state, in order 
to give greater strength to the handle. The 
remaining portion of the stone has been 
rudely reduced in thickness, so as to leave a 
sharp and curiously twisted edge. The sub- 
stance of these flints is blackish. 

Respecting the symbols : The images of 
stone found in Celtic tombs are ordinarily 
those of the animals whose bones arc found 
in the same deposits. The same fact occurs 
in the diluvian bed ; but the cause is different. 
In the case of the Celtic remains, the juxta- 
position was effected by the hand of man ; in 
the diluvian beds, by the agency of the 
waters. 

The remarkable analogy between the 
figures of the Celtic tombs and the animals 
which lived at that period, is not less striking 
with those obtained from the diluvian beds. 
The reason is simple : the antediluvian peo- 
ples, like the Celtic people, and like people 
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at the present day, could only reproduce 
copies of species which they Had seen ; and 
they copied those which they beheld the most 



h’io. 3. — Antediluvian figure, one-third natural size. 

frequently. Among these species some were 
common to both the Celtic and the diluvian 
periods ; bears, stags, boars, and oxen. But, 



besides these, the diluvian beds offer many 
figures which are never found in Celtic de- 
posits, notably of elephants and rhinoceroses. 



There are also images of creatures whose 
types are now unknown to [us ; nevertheless, 


the abundance of their copies in stone is a 
proof that such creatures once existed. 

Fig. 3 is a human bust, which is allowed 



Fid. C. — One-third natural size. 

to be problematical. Many dogs’ heads, 
such as Fig. 4, surprise by the freshness of 
their chiselling ; the cause of their preserva- 



tion is satisfactorily explained by M. do 
Perthes. Fig. 5 is a bear sitting on his hind 
quarters, whose character is not badly ex- 
pressed. Fig. 6 is a hippopotamus's head. 
Symbols are frequently found which appear 
to represent the enormous mastodons and 



antediluvian elephants, whose bones we dis- 
cover mixed pell-mell with their portraits in 
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flint, one of which is figured by No. 7. At 
the period of the great inundation which 
formed those deposits, these animals were 
very common in Europe, as is proved by the 
abundance of their remains. There are also 
symbols of ruminant animals, of which Fig. 8 
is one. 

The topic before us is the more exciting 
because similar excessively ancient antiqui- 
ties are to be found in England, as well as 


in many parts of the continents of Europe 
and North America. Our space forbids us 
to do more than communicate the substance 
and the bearing of these facts to those to 
whom they may be unknown, and to refer 
the student to the two volumes, full of in- 
terest, “Antiquites Celtiques ct Antedilu- 
viennes,” which M. Boucher de Perthes has 
so disinterestedly given to the world. 

Henry Saxon. 


LIGHT ANALYZED. 


Discovery follows discovery so rapidly that j 
it is all but impossible to keep up with the 
advancement of the various branches of sci- 
ence. Sometimes a new subject is suddenly 
thrust upon us to dazzle us with wonder and 
admiration ; as, for instance, Newton’s an- 
nouncement of the law of gravitation. But, 
usually, the discoveries advance by slow but 
sure means, atom upon atom of truth at 
length builds up a great truth ; the careful 
and laborious work of many men is perhaps 
required in order to clear away clouds of 
darkness and error that have surrounded any 
particular new subject. 

One of tho great triumphs of intellect is 
the power given to the philosopher to predict 
with certainty that some great truth will be 
unfolded ; and, indeed, to point out bow the 
discovery is to be made. Let the true philo- 
sopher only once insert the small edge of the 
wedge of knowledge into any subject, and 
time alone is required to raise up from the 
foundation a structure that will last for ever 
— a structure that time cannot crumble into 
pieces. We have numerous instances of 
important predictions, scarcely believed at 
the time, but which have eventually been 
verified. 

Professor Owen looked at a bone, and 
then told the world that a huge bird had 
lived in New Zealand, and might even then 


be alive. He foretold its size, described its 
nest, and the dimension of its eggs. Months 
passed away, and then more bones arrived, 
until the Professor had constructed the skele- 
ton of a bird exceeding all others in its size. 
Halley announced the reappearance of his 
comet, and although he did not live to see 
liis prediction verified, nevertheless the comet 
shone upon his tombstone. Bode predicted 
the law of planetary distances, and although 
at the time a gap occurred between Mars and 
Jupiter, subsequent astronomers have found 
a ring of seventy small planets at the distance 
from the sun ascribed by Bode. The influ- 
ence of one planet upon another caused Le- 
verrier and Adams to determine the position 
of the planet Neptune before it had been dis- 
covered, and at the exact place pointed out 
by Leverrier, Dr. Galle found tho planet. 
And now, Bunsen, from spectrum observa- 
tions, declares that two bright blue lines 
which he had not seen before were caused 
by a new metal, and subsequent research 
proved the correctness of his reasoning ; be 
has found the metal, which he has named 
Ccesium, and whilst experimenting on this 
new metal, two beautiful red lines situated 
beyond the ultra red portion of the solar 
spectrum were observed ; this Bunsen pro- 
nounced to belong to a second new motal, 
which he has named Rubidium. 
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And this leads us to the subject of which 
we are about to say a few words. It has 
been found that if we examine, by means of 
the prism, the light of bodies in a stato of 
combustion we shall become aware that a 
given definite series of rays proceed only 
from a certain element,' and that as one ele- 
ment always presents the same series of lines 
or bands, these rays may be used as a sure 
indication. 

By light we may look a substance through 
and through, and observe every kind of atom 
it contains ; indeed, in order to learn of what 
a substance is made, we have only to drop a 
particle of it into a flame and then examine 
it telescopically. Thus we are enabled to 
see into the very composition of matter, for, 
visible as lines of many-coloured light, we 
behold the natural sign of every element that 
happens to be present, even if the quantity 
does not exceed the hundred millionth of a 
grain. To Professor Kirehoff and to Pro- 
fessor Bunsen we owe our warmest thanks 
for disclosing these great secrets of Nature. 
It is true that the Bev. M. Morgan, in 1785, 
examined, by the aid of the prism, the light 
of bodies in a state of combustion ; that Dr. 
W ollaston in 1802, Fraunhofer in 1814, Mr. 
H. F. Talbot in 1836, Sir John Herschel, 
Sir David Brewster, Professor Wheatstone, 
Dr. W. A. Miller, M. A. Masson, Pro- 
fessor Stokes, Professor W. Swan, A. J. 
Angstrom, Dr. J. H. Gladstone, Mr. 
Crooks, Mr. Pearsall, and Professor Boscoe, 
each worked at the subject, and did great 
service. Professor Swan tells us that a por- 
tion of chloride of sodium weighing less than 
the millionth part of a grain is sufficient to 
tinge a flame with bright yellow light, al- 
though this quantity of salt only contains 
one 2,570,000th part of a grain of metallic 
sodium. 

The apparatus required consists of a prism 
and two small telescopes inclined at an angle 
of about 122% and so placed on either side of 
the prism that the first telescope throws the 


examined light on the prism, and the other 
collects and transmits it to the eye. The 
prism is a hollow vessel, of which two sides 
are of plate glass inclined at an angle 
of 60 3 ; this is filled with the liquid bi- 
sulphide of carbon on account of its uniform 
purity, and high refractive and dispersivo 
power. 

Turning to the results published by Bun- 
sen and KirchofT on six metals, we find that 
calcium, the metallic baso of lime, exhibits a 
bright green line, and an intensely bright 
orange line (the latter near the red region of 
the solar spectrum), and that these lines are 
apparent when only 100,000,000th part of a 
grain of lime is used ; that barium gave many 
green and orange lines ; that strontium ex- 
hibited six splendid red bands, one orange 
band, and a beautiful blue line, the latter 
separated by a considerable interval from the 
others, and that one millionth part of a grain 
of strontia can be detected ; that potassium 
gives a widely extended continuous Bpectrum 
containing only two characteristic lines ; that 
lithium, always thought to be very rare in 
Nature, has, by the spectrum investigation, 
been found to beoccurring in almost all bodies, 
instead of occurring only, as it was before 
thought, in four varieties of mica. Bunsen 
found it consisted of a single intensely bril- 
liant crimson line and an orange line, and 
that the 70,000,000th part of a grain can 
be observed; with this small quantity, if 
a ray of crimson light is found in the proper 
situation, lithium must be present. And, 
lastly, that sodium consists of two very close 
powerful yellow lines, so readily to be seen 
that the 180,000,000th part of a grain of soda 
may be detected. Sodium is always present 
in the air ; indeed, by the spectrum analysis 
all rain water has been found impregnated 
with salt. 

How difficult is this new process of ana- 
lysis to the hitherto long and weary chemi- 
cal processes ; and, in comparison, how short 
is the process of simply reducing a substance 
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to a volatile form, and then looking at it 
through a telescope. 

There is one new use of this important 
discovery yet to be mentioned ; it is the de- 
termination of the chemical composition of 
self-luminous bodies. The sun and the stars 
can by this* means be examined. If we ex- 
amine a star, and find^the characteristic lines 
of calcium and sodium exhibited, we are pre- 
pared to declare that calcium and sodium 
must exist in that enormously distant ob- 
ject. KirchofF, from his examination, has al- 
ready proved that the aim’s atmosphere con- 
tains sodium, magnesium, iron, chromium, 
and nickel ; that the stars Pollux, Capella, 
Procyon, and Betelgeus, contain sodium, and 
that as regards Sirius and Castor very little 
sodium exists. In course of time every prin- 


cipal star will have been analyzed, and this 
new field of inquiry will have enriched our 
knowledge of these distant bodies far beyond 
our most sanguine expectations. 

KirehofF announces that any element in 
the gaseous condition has the power of both 
radiating and absorbing light-rays, and that 
if the radiated light is more intense than that 
absorbed, the body appears luminous ; but if 
the rays falling upon it are the most intense, 
the body gives out less light than it absorbs, 
and, in comparison, is relatively dark. 

This great discovery is one which must 
attract wide attention, and therefore, we may 
look forward to other truths being unfolded, 
and shall hope ere long to return to the 
subject. 

E. J. Lowe. 


WAYSIDE WEEDS AND THEIE TEACHINGS. 

HANDFUL VI. CONCLUDED. 

“ If God bo clothe the grass of tho field.’' 


Plant clothing !— A very varied wardrobe 
have theso “ lilies of the field.” The richly 
coloured petals, sometimes brightly coloured 
calyx or bract, the leaves of every surfaco 
variety, the bright shining stems of the 
grasses, or of the smooth, richly spotted hem- 
lock, the bark of birch, beech, oak, or pine, 
are all portions of our plant clothing. True 
it is that much of the colour which varies the 
plant exterior belongs rather to the colour 
cells just below the plant covering or cuticle, 
than to the cuticle itself, but still we may 
legitimately regard all as part of the array 
which God has given. A covering which 
permits the free transmission of colour must, 
necessarily, be extremely thin and transpa- 
rent, as any one may see who will take the 
trouble to carefully strip the cuticle from a 
leaf ; put under a tolerably good microscope, 


it will exhibit that appearance shown in Pig. 
101, the irregular lines marking the bound- 
aries of the flattened cells which form the 
cuticle. These cells, which are in one or 
more layers, although generally transparent, 
are occasionally coloured, and in many in- 
stances contain waxy or siliceous (flint sub- 
stance) deposits, the latter particularly in the 
stems of the grass tribes, and more especially 
in those of the horse-tails or “jointed ferns,” 
we do not, however, yet number the latter 
among our acquaintance. 

In these the cells of the cuticle con- 
tain the eilex grains so abundantly, and 
withal so symmetrically arranged, that it is 
ible for all the real vegetable sub- 
stances to be removed, and still the stem 
will retain its form. Moreover, the presence 
of this crystalline sand, for it is nothing 
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else, fine and minute as it must necessarily 
be, renders these comparatively unvalued 
plants of some commercial importance as 
polishing agents to the cabinet-maker, the 



I’m. 100. — Ilairs from plant surfaces iiingnifii’d. A, Forked 
hair; B, Stollale or star-shaped; C, Branched and 
gland-bearing hair; I>, Tubular hair of nettle with 
poison-gland at its base. 


whitesmith, and others. We shall have I 
more to say of them in a future paper. 

It is not, however, colour only which the 
plant cuticle allows to pass, but, what is much 
more important to the vegetable economy, 
it permits the free ingress and egress of 
moisture, and air or gases, not indeed through 
its entire surface, but by means of the little j 
breathing pores or stomates (Fig. 101 a), 
which are so thickly scattered over the plant 
surface ; in most, on the under surfaces of the 
leaves chiefly, the principal exception to this 
being in the case of floating leaves of aquatic 
plants, where, obviously, the stomates would 
be useless on the under surface, and, conse- 
quently, we find them on the upper. Each 
little stomate, as represented, is composed of , 
a couple of oblong cells, with an opening ' 
between them communicating with the 
cell tissues which compose the substance of 
the leaf. These little cells are the door- 
keepers, for, being hygromctric, that is, af- 
fected by the presence or absence of moisture, 
in dry weather they contract, and by shut- 
ting up the little opening between them 
prevent the plant losing more moisture by 
evaporation than it can afford; in moist 
weather the reverse takes place. It would 


bo out of place here to enter into a con- 
sideration of plant respiration and diges- 
tion, which go on in the leaves mainly by 
the communication effected between the 
plant tissues and the atmosphere 
through these sensitive little pores; 
suffice it for us that we see how this 
cuticle of the plant, the epidermis it 
is called by some, contributes essen- 
tially to a function on which not only 
the health and growth of the vegetable 
world depend, but also, by the purifi- 
cation of the air, effected by vegetable 
respiration, the health of the animal 
creation likewise. The stomates have 
been alluded to with reference only to 
the leaves ; they occur, however, but 
not so abundantly, on most other parts of 
vegetables, varying greatly in number upon 
different plants. On the roots underground, 
where manifestly they would be of little or 
no use, the stomates do not occur. 

Beautiful, however, as may be the plant 
covering, whether in its own bright polished 
surfaces, or in the transparency which per- 



Fio. 101. — riant cuticle magnified, showing outlines 
of cells, a, a, a, Stomates or breathing pores. 

mits the passage of the brilliant colours which 
tinge the cells beneath it, we find its beauty 
and variety wonderfully augmented by the 
manifold difference of its hair appendages. 
Hairs have we of every form, simple as 
in most plants, stellate or star-shaped (Fig. 
100,'b), beaded, forked (Fig. 100 a), gland-bear- 
ing (Fig.100 c), and soft as down, satiny, as 
in the mountain lady s-mantle, or stiff and 
rough, until they go a step farther and be- 
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come hardened into the prickles of our roses 
and brambles ; venomous, too, are some hairs, 
as the nettle frequently reminds us, whilst 
some of the glandular kind secrete an oily, 
sticky fluid; lastly, wo have the chaffy scale 
clothing of the young ferns, another cuticular 
appendage. It would be superfluous to offer 
our readers many examples of a plant charac- 
ter 90 easily^ accessible as the hair appendages 
of the cuticle, and we would not deprive them 
of the pleasure of examining, as they can so 


easily do, for themselves, by merely plucking 
not only leaf after leaf, but plant after plant, 
in their walks, and using their lens. We 
mention plant as well as leaf, because the 
arrangement of the hairs on plant stems is 
often interesting and characteristic, as in the 
common speedwell, common chickweed, etc. 
We must not forget to mention that one little 
spot, and one only of the entire plant, the 
stigma of the blossom, is left uncovered by the 
cuticle. Spencer Thomson, M.D. 


WENHAM’S BINOCULAR MICROSCOPE. 


Many attempts have been made since the 
invention of the stereoscope to adapt its 
principles to the microscope, and thus give 
microscopists the advantages of binocular 
vision. After several fruitless efforts, this 
has been successfully accomplished by Mr. 
F, H. Wenham, who, by a simple and beau- 
tiful invention, has succeeded in producing 
the most perfect stereoscopic effect. 

The result is obtained by the introduc- 
tion of a small, hut very accurately formed, 
double reflecting prism, immediately above 
the object-glass, so as to intercept half the 
rays of light which pass through it. Fig. 1 
will explain the principle : A is the body of 
an ordinary microscope ; at u a square hole 
is cut, through which the prism c is made to 
slide so far that its edge will just reach the 
central line of the objective, and should be 
made to draw back so as to clear the aperture 
altogether, when the tube a acts as a single 
microscope. When the prism is thrust in, 
it collects a portion of the rays, and reflects 
them to the opposite side of the tube, where 
an opening is made large enough to allow 
them to pass through, into the supplemen- 
tary body, e, which in size corresponds to 
the main tube ; the remainder of the rays 
pasB uninterruptedly up the principal body. 

Fig. 2 is an enlarged outline of the prism, 


Let E E be a ray of light having passed 
through the object-glass and entering the 



prism at right angles at the point f ; passing 
on, it is intercepted by the surface a b, which 
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being inclined within the angle of total re- stantly presented to the eye, which with a. 
flection, the ray is reflected towards h, from Bingle body would be observed with dim- 
which point it is again reflected in the direc- j 
tion required. If 
the prism be cor- 
rectly made, and of 
the smallest size 
possible for admit- 
ting the pencil, the 
difference between 
the direct and re- 
flected image is 
scarcely observ- 
able; a faulty prism 
therefore can be 
easily detected. 

The adjustment 
for difference of dis- 
tance between the 

eyes is effected by means of the draw tubes ; 
if they are at the utmost limit of proximity 
when close in, by drawing them out they 
can be made to suit every position of eye- 
sight. This is very conveniently done by 
means of a rack and pinion movement, as 
shown in Fig. 3. 

The opaque principle of illumination i? I0> ;}. 

should be used in all cases where possible, 

as this gives to objects a more natural ap- culty. The instrument figured is one of 
pcarance. The effect upon looking through those exhibited by Messrs. Crouch and 
a binocular microscope for the first time is Coldwclls, at the Manchester Exhibition of 
very striking ; many peculiarities are in- Science and Art. H. S. 


THE ALLIGATORS OF DEMERARA. 

— * — 

Stbetchino along tho northern coast of Guiana ; next is Surinam, or Dutch Guiana ; 
South America for nearly a thousand miles and the last division is Cayenne, or French 
is a narrow belt of low-lying land, exhaust- Guiana, the unhappy prison-home of persons 
lesBly fertile, dismally unhealthy, abounding suspects or proscrits by the French Govern- 
in swamps, and therefore the paradise of ment. This amazing belt is entirely com- 
musquitoes, snakes, and alligators. Part of posed of the rich alluvial soil* brought down 
this belt belongs to Portugal, and is called * Mud, in short, and nothing but mud. Not many 
Portuguese Guiana ; following that is British years ago I had great difficulty in explaining to the 
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by the Orinoque, Amazon, Essequito, Deme- 
rara, Berbice, and other mighty South Ame- 
rican rivers. Bising in the Andes, their 
streams gather volume from tributaries as 
they traverse the plains and table-lands of 
the interior, bringing down with them vast 
quantities of decayed vegetable matter (silt), 
and thus, in the course of unknown geologic 
periods, have added a thousand miles in 
length and ten to fifteen miles of breadth of 
land — a mud fringe, in fact — to the originally 
naked granite shores of the continent. 

In one of these Guianas I was some time 
a resident, and a more undesirable domicile 
it would be difficult to imagine. It almost 
always rains there, and it never rains but it 
pours. In Jamaica and the other West India 
islands, the rainy seasons are pretty regular 
in April and October, but in Guiana* it is 
otherwise. “ It is a wet country this,” I one 
day said to an old planter. “ Yes,” said he, 
“ I have been here twenty years, and reckon 
the first rainy season the first nine months 
of the year, and the second the last throe.” 

In such a “ dismal swamp” as this, where 
the vegetation is wondrously rapid and rank, 
alligators are sure to abound, and a few 
words on the nature and habits of these uni- 
versally hated and dreaded reptiles may find 
an appropriate place in the pages of Eecbe- 
ative Science. Their huge prototypes, the 
ictliyosaurus, pleisiosaurus, and others, so 
admirably modelled by Waterhouse Haw- 
kinB, Esq., in the grounds of the Crystal 
Palace, are called enaliosaurians, or sea 
lizards ; and it would not be amiss, perhaps, 
if we called the alligators, crocodiles, and 
gavials of the present era, potamosaurians, 
or river lizards. 

The alligator, or cayman, of South 

boys of a school there what a tione was ; they had 
never seen one, not even a pebble. There are none 
even upon the sea-beach, which is composed entirely 
Of fragments of BheU. 

* “ Guiana, Guyana, Guayana, or Gui&nna, re- 
ceived its name from the earliest Dutch settlers, who 
called it Guiana, or the wild coast/*— SirR. H. Schom- 
burgh. 


America, is distinguished from the crocodile 
of the Nile and the gavial of the Ganges by 
having a much broader head and more de- 
pressed muzzle ; but although these fierce 
reptiles are divided into these three groups, 
each characterized by its own physiological 
peculiarities, they are all fierce and carnivo- 
rous, generally taking their prey in the water, 
and retiring to some retreat on shore to 
devour it. In an old but valuable book of 
travels (Capt. Stedman’s “ Surinam,” a rare 
work, written with great care, and illustrated 
admirably with engravings of natural history 
subjects) there occurs the following etymo- 
logy of the word : — “ Had it not been for an 
accident, these creatures would never have 
been known by any other name than that of 
crocodile ;* for had the first navigators seen 
anything more resembling their form than a 
lizard, they would have adopted that which 
the Indians called them by, viz., the cayman ; 
but the Spanish sailors remarking their great 
resemblance to that little reptile, called the 
first of them which they saw lagarto , or 
lizard. When our countrymen arrived and 
heard that name, they called the creature 
a lagarto, whence is derived the word alli- 
galo , or alligator.” 

There are two points of alligator life 
about which I think there is room for differ- 
ence of opinion, and to which this paper is 
intended to refer as a trifling contribution 
towards natural history. The Hon. Bichard 
Hill, the eminent naturalist of J amaica, in a 
communication with which he favoured me 
in 1844, states tliat it “ is the well-known 
habit of the alligator never to eat his food 
except in a state of putridity” Mr. Gosse, 
who confesses " his lack of personal observa- 
tion on these animals,” adopts this theory, 
and so does Mr. Swainson. On the other 
hand, Mr. Waterton disputes it, and so do I. 
My attention was one morning called by our 
servant to a marvellous disappearance of our 

* K pottos, saffron, and SvKot, fearing. The reason 
of this name I do not know. 
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ducks beneath the water of the “ sea-trench” 
that nearly environed our house in Demerara. 
On going to the spot, I saw a duck bob 
down, not head foremost, but bodily, as if 
seized by something from beneath ; presently 
down went another in similar fashion. Sus- 
pecting the cause, the surviving ducks were 
driven out, and presently there came up an 
alligator, exactly as Stedman describes him 
when lurking for his prey, “ his muzzle alone 
above water, something like the stump of an 
old tree.” Carefully looking around and 
seeing no ducks, he made no farther appear- 
ance ; but the ducks he had eaten were in no 
state of putridity, being devoured then and 
there, upon the spot— bones, feathers, blood, 
and all in a live state of vain protestation 
against such an unexpected sepulchre. 

On another occasion a Portuguese lad, 
close by my door, had the calf of his leg 
clean bitten out and eaten on the spot ; 
though the boy happily escaped, faint and 
bleeding, to the bank. I know that the alli- 
gator was reposing on the mud bank of the 
adjoining trench enjoying his sunny repose, 
and digesting his human flesh without wait- 
ing for the process of putridity. Besides 
which, I have seen large alligators caught, 
Bkinned, and opened by the African negroes, 
who were preparing them for their own first 
course at dinner, and in the stomach of each 
the food was found in a perfect state of pre- 
servation, and far remote from decomposition. 
I suppose the alligator is not particular in 
his tastes, and that when he gets an abun- 
dant supply of fresh food he disgorges it, 
and hides it in the sedge on the banks, as a 
wise provision against a dies non in his pre- 
datory excursions ; but that when this abun- 
dance of piece de resistance does not occur, 
he makes the best use of present oppor- 
tunities, judging wisely that a duck in the 
mouth is worth two in the mud. 

The other point is this : Stedman, Gosse, 
Hill, and others, assert that the alligator 
lays its eggs in the sand, leaving them to be 


hatched by the sun. The negroes say the 
same, and I always thought so, till one day 
an incidont occurred that altered this opinion. 
There is no sand in Demerara, not a grain ; 
it is all mud, a continent of mud; and if 
alligators deposited their eggs in this, they 
would be baked in hard and dry, like goose- 
berries in a badly-made pie crust. I had 
heard that in “ the bush” was the grave of 
an old Dutchman, a man of excellent memory, 
as a paternal master and a good Christian, 
remembered by his old slaves and their de- 
scendants “ as the god of Cowrubanna ;” one 
of them, “ Old Achilles,” told me that on 
massa’s grave was a stone, “ with some poetry 
on it, cut out in England, and sent out to be 
put on the burial ground.” Resolved to find 
out this lone grave, I formed a small party 
of negroes, who, with their “ maschettes,” 
(cutlasses) cleared a way through the thick 
jungle, and on their broad shoulders carried 
me across the trenches we bad to pass. On 
and on through a dark and sombre forest wo 
went, for a couple of miles, to the resting- 
[ place of this old planter. The painful stillness 
of tropical forests has been noticed by all 
travellers. Imagination peoples them with 
birds of brightest plumage, and with nume- 
rous beasts of prey. But the reality is the 
silence of the valley of the shadow of death; 
a silence made all the more impressive by an 
occasional cry, or scream, or other unfamiliar 
sound. Now and then the monotony of our 
jungle walk was broken by the mournful 
cooing of the dove, or the church-like toll of 
the bell-bird (the campanero ), or the scream 
of the macaw high overhead, or the singular 
shaking as of dry bones, that told us we were 
not far from the neighbourhood of the rattle- 
snake. Suddenly the foremost of our party 
called out, “ Run, run, one big alligator 
here ; she mind her nest ; him fierce, eh P” 
With undignified h&3tc we climbed the nearest 
trees and reconnoitred. A few feet before 
us was an alligator, watching, with maternal 
solicitude, her nest of dry sticks, beneath 
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whose protection she had placed her eggs. 
She was at least ten feet long, and as she 
opened her mouth, barking furiously at those 
who invaded her forest home, she displayed 
a set of teeth, and made so formidable a gape 
with her jaws, that we were glad to be out 
of her reach. She sat by the side of her 
nest, a pile apparently of dry wood, about 
eighteen inches high, beneath whose cover 
they were sheltered from rain, while suffi- 
cient heat from the sun was admitted to allow 
of their hatching. By the side of the nest 
the male and female alligators watch by 
turns, with a parental instinct that redeems 
them from their proverbial repulsiveness. 
No brooding hen ever watched her chickens 
more fiercely or fondly than did this alli- 
gator her nest. Barking fiercely, almost 
like a house-dog’s bark when savage, she 
refused to stir one inch from the side of her 
expected progeny, although fired at five or 
six times. As she lay upon the ground, 
there was no chance of reaching a vital part, 
except through the eye, where at last, by a 
fortunate shot, she was hit, when she rolled 
over by her nest a piteous corpse. I own I 
was sorry to see this affectionate creature 
killed, yet, had I not seen it, I should have 
doubted the love of offspring which was thus 
manifested by a reptile that we have been 
accustomed to consider so void of natural 
affection as to leave its eggs untended in the 
sand, to bo hatched by the sun, and, perhaps, 
afterwards to be devoured by the male alli- 
gator. Here the eggs were not deposited 
beneath the surface of the ground, but on 
the swampy ground was a little platform of 
Bticks, on that some dried grass, on that a 
pyramidal hill of eggs, the whole surrounded 
and covered with round sticks, evidently 
broken off for the purpose, and beside which 
the mother was watching with fierce anxiety 
for the propagation of her kind. Thus, even 
the most repellent forms of animal life have 
something in common with its noblest types, 
just as we read in the oldest and best book, 


“ that the huge sea monsters draw out their 
breasts that they may give suck unto their 
young.” 

I took the eggs, tied them up in my hand* 
kerchief, and placed them in a box of sand 
in the window of my library. In the course 
of a week or so I had some young alligators 
running about the room, that were soon con- 
signed to spirits of wine. One I determined 
to preserve in the egg ; accordingly I took off 
half of the shell with my penknife, and care- 
fully pressing the youngster down, that the 
beautiful manner of his folding up might be 
seen, for the egg is not larger than a common 
hen’s, I tied it round and round with black 
silk, and then put it in a bottle of spirits. 
There the young fellow still hangs in the 
cabinet of a friend. But while doing this the 
unhatched alligator, lying snugly in his shell, 
true to his nature, gave my finger a good 
smart nip, that made me start for a moment 
from my task. 

This reminiscence is concluded. It may 
add a little to the slight knowledge of this 
shy and timid animal, dangerous to man only 
when provoked on land or disturbed in the 
water. In such relaxations as these I found 
great delight, amidst severe duties in the 
tropics, and can truly say with Bishop Heber, 
In every ride I have taken, and in every 
wilderness in which my tent has been pitched, 
I have found enough to keep my mind from 
sinking into the languor and the apathy 
which have been regarded as natural to a 
tropical climato.” W . Babbett. 


THE PETROLEUM BAROMETER 

Is formed by inclosing a certain quantity of 
oil of petroleum, with a portion of nitrogen, 
in a tube. This changes its bulk according 
to the density of the atmosphere, and if it 
proves to be reliable will be of great value 
as a portable instrument, which is unlikely to 
be impaired by accidents. 
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THE CHEMISTRY OF ANIMAL LIFE. 


The existences of the two orders of animal 
life which we distinguish as plant and animal 
are almost wholly dependent one upon the 
other; remove plants from the earth, or 
change the process of their respiration and 
nutrition, and animals would inevitably 
perish. On the other hand, annihilate ani- 
mal life, and soon^the green aspect of Nature 
would be changed for one of pallid sickliness 
and prospective desolation. 

Moreover, tho one subject runs by a na- 
tural channel into the other. One of the 
most difficult problems presented to tho na- 
turalist for solution is that of marking the 
distinction between a plant and an animal, in 
cases where the attributes of both classes of 
organizations are apparently presented by the 
individual in question. As an illustration of 
what I wish to convey, I may refer to those 
exquisite objocts the Desmidiaeea, which all of 
my readers who are microscopists are fami- 
liar with, as examples of the variety of form 
attainable by the simple plant-cell. The 
usually accepted distinction between a plant 
and an animal is, that the former remains 
fixed to one place, unless indeed influenced 
by some external cause, as the ebb and flow 
of ocean-tides for instance; while tho latter 
possesses an inherent power of changing its 
locality, and also of providing itself with food, 
at pleasure. Now, the Dcvmidiacca , were the 
eyo alone, even when assisted by the most 
powerful microscope, depended upon, would 
exhibit a contradiction to such an axiom ; 
for as we gaze untired upon their beautiful 
structure we see frequently the moBt active 
movements. Sometimes when buried in mud 
they will, stimulated by the light, rise to its 
surface ; those provided with seeming tenta- 
eula will stretch them forth, as if in search 
of prey j or, when the water containing them 
is allowed to dry up, they secrete themselves 


in the deposit at its bottom. Now, were it 
not that unerring chemical proof has been 
given of their vegetable origin by demon- 
strating that starch , a substance never found 
in animals, exists in them, they would even 
now have been believed to be animals. 
Another, and in my opinion far better, dis- 
tinction exists. It is this : Animals — all ani- 
mals, as far as we yet know— -inspire oxygen 
and cxhalo carbonic acid ; while in plants, on 
the contrary, the reverse of this process takes 
place, carbonic acid being inspired, and oxy- 
gen given off. 

The ultimate or simplest constituents of 
animals are in every respect the same as 
those found in plants. This is only what 
might, a priori , have been expected, for the 
food of animals iB entirely derived, in the 
first instance, from the vegetable world, or 
rather an interchange of these ultimate con- 
stituents is constantly taking place. If, for 
example, we set out by supposing the exist- 
ence on the earth of an animal consisting, we 
will say, for the sake of simplicity, of carbon, 
hydrogen, and oxygen ; when this animal 
dies, the process commonly known as putre- 
faction sets in, which is, in other words, 
merely the resolution of the more complex 
bodies which constitute fat, muscle, etc., into 
carbonic acid and water; the former becomes 
partly dissolved in the latter, which sinks 
into the soil. Oxygen, hydrogen, and car- 
bon are thus supplied to the plant through 
its roots, and the leaves absorb carbon and 
oxygen from the air. From these bodies aro 
elaborated the lignine, starch, sugar, and 
other products. As corn, potatoes, or hay, 
we follow' these substances until we find them 
having again become tho food of animals, 
partaking of that form of existence from 
which we first traced them. 

An auimal, of which man is the perfect 



804 


BECEEATIVE SCIENCE. 


type, may be considered as an intricate piece 
of apparatus, in the construction of which 
the labours of the engineer, optician, and 
chemist have been employed. 

This is a retrograde method of viewing 
the matter, seeing that all the efforts of these 
men are directed to the, as near as may be, 
imitation of Nature ; however, as an illustra- 
tion, it will answer our purpose. In this 
machine an immense number of distinct in- 
dications are to be fulfilled. To take, for 
example, one set of these — It is to be able to 
supply itself with new material for the reno- 
vation of parts removed by attrition and 
other causes, and as it will be placed in such 
circumstances that this material will require 
seeking for, powers of prehension and loco- 
motion will be essential. The machine, we 
premise, is to be self-conscious, but it is to 
possess no innate power of knowledge, all its 
acquaintance with external objects is to he 
derived from their influence on modified 
parts of its structure. It will next require 
a means of discerning the objects of tho re- 
quirement just mentioned, and separating 
them from others not suited to the purpose. 
As they will, when obtained, be unfit, from 
their dissimilarity to the already formed 
structure, to unite with it, a particular part 
of the apparatus must be set aside for the 
elaboration, from this crude material, of a 
proper substance. As the machine is com- 
plex, having several functions to perform, it 
will, necessarily, from its shape, require the 
new material to be presented in tho liquid 
form, as the most available and equable. 

Canals will, therefore, be required to 
distribute it throughout all parts of the 
structure, and a motive power to forco it 
through these canals be an absolute ne- 
cessity. 

Automata have actually been made which 
fulfilled many of these conditions ; but it is 
only in Nature that the conversion of food 
into a nutritive fluid, and the formation 
therefrom of the various secretions necessary 


to the well-being of the animal are ever car* 
ried out. The study of animal chemistry is, 
from any point of view, one of the highest 
importance. It interests us in the food we 
cat, pointing out that which is most nutri- 
tious, the most easy of digestion, or the most 
suitable in abnormal states of the system. 
It calls our attention to the water which we 
drink, warning us of the fatal effects follow- 
ing from the continued use of such as con- 
tains any quantity of foreign matter. Still 
more arc we led by its dictates to care as to 
the purity of the air we breathe, seeing that 
this is one of the great essentials to the main- 
tenance of animal life. Furthermore, we are 
taught by its aid how far the use of the 
stimulant narcotics which a beneficent Crea- 
tor has blessed us with, the tea, coffee, alco- 
hol, etc., are productive of good, and by a 
knowledge of their effects on the economy, 
are enabled to judgo what extent of their 
employment constitutes excess. The suc- 
cessful treatment of disease by medicinal 
agents is, in the advanced state of present 
science, founded upon a knowledge of the 
chemical action of the remedies ; and one of 
its greatest triumphs, and one to which I 
shall again more particularly refer, has been 
the supplying to a weakened organ its defi- 
cient secretion. 

You grant that the study of animal 
chemistry is useful ; will you doubt its in- 
terest? All science, as the means of more 
fully appreciating the beneficence of the 
Creator, must ever be so. 

The student of geological and p&lsconto- 
logical science, in the territory which it is his 
province to explore, finds much of enthralling 
interest. Looking even upon a mass of bare 
limestone-rock, he traces it in its formation. 
In imagination he pictures it as receding 
waters cover it with a stratum of alluvial 
soil, and it is fitted to sustain vegetable 
existence. Patiently he watches it as, one 
by one, the giant tree-fern spreads its 
feathery fronds, and the tall palm shoots 
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from the ground its airy leaf-crowned stem. 
Anon, to take possession of a luxuriant vege- 
tation, come huge and fantastic saurians, 
monsters equally at home on land as in tlic 
sea ; these are succeeded by other and dif- 
ferent types, until at last man, by Divine 
fiat, stands upon a finished world, its crown- 
ing glory. 

Astronomy, as relating to a class of bodies 
separated from us by such inconceivable dis- 
tances, and, therefore, not to be studied by 
any of the means which aid us in elucidating 
any mundane branch of knowledge, must 
ever possess a deep and peculiar interest. 

The great Bun himself, the mysterious 
centre of our planetary revolutions, do we 
ever appreciate correctly all that there is of 
the grand and terrible in him P Whence the 
source of his heatP where the powers which 
sustain his ponderous mass in space? what 
his ultimate destiny P The planets, are they 
all, as we know the moon to be, arid and un- 
inhabitable deserts ; or are they, like our own 
world, teeming with intelligent existences? 
Do they hold beings with feelings of love and 
hate, joy and sorrow, with hopes and fears, 
with wants to be satisfied, and desires to be 
gratified ; or are they the residences of another 
almost unimaginable race of creations, the 
very antitheses of what the inhabitants of 
this earth were before the advent of humanity 
^ethereal beings, to whom earthly sensations, 
earthly passions are unknown, who commu- 
nicate ideas by means of which we can have 
no cognizance, and who, having never fallen 
from the perfect Btate of existence in which 
their Creator placed them, employ it entirely 
to his glory P Who shall say? And the 
little stars, like, as our Tennyson says, “ A 
swarm of fireflies tangled in a silver braid,” 
shall we dare to say that they are useless P 
shall we, when the smallest zoophyte far 
down in the deep blue ocean, when the tiniest 
animalcule that swims its great world of a 
drop of water, have each its part allotted to it, 
ao far forget ourselves as to say that any one 


of the bodies of space is without its objectP 
What, if when we shall have “ put off this 
corruptible,” our emancipated spirits should 
fleet to one of these ! Viewed as a stupen- 
dous whole, is not the entire scheme of Nature, 
that Cosmos which Humboldt sought to por- 
tray, even as known to us, magnificent P An 
enthusiastic admirer of Niagara once told 
me, that as he for the first time beheld the 
great river precipitating itself into the surg- 
ing lake below, the feeling elicited from him 
was that of thankfulness to God for having 
permitted him to behold so grand a sight. 
It is familiarity with constantly surrounding 
objects which blunts our perception of their 
magnificence. 

The attractions presented by the physica 
sciences arc too generally known to require 
much comment here. Prominent among 
them are those afforded by heat and elec- 
tricity, two agents which have been turned 
to the greatest account by the inventive and 
utilizing faculties of man, and are concerned 
in natural phenomena of the most stupendous 
character. The same all-pervading principle 
w hich placed the primary rocks of our planet 
in their present positions, and buried Hercu- 
laneum and Pompeii in a tomb of lava, ad- 
ministers to our every-day w r ants and comforts, 
or assists the chemist in the most minute 
analysis. The same power which projects 
the water in Icelandic geysers, is that which, 
in the elegant language of Darwin, 

“ Called delighted Savery to its aid, 

Jhule round the youth explosive steam aspire, 

In gathering clouds, and winged the wave with fire, 
13ade the cold streams the quick expansion stop, 
And sunk the immense of vapour to a drop. 

Pressed by the ponderous air the piston falls, 
Pesistless sliding through its iron walls. 

Quick moves the balanced beam of giant birth, 
Wields its large limbs, and nodding, shakes the 
earth.” 

The same agent which manifests itself so 
fearfully in a thunder-storm, rending the 
massive oak, dismantling dwellings, and de- 
stroying life, is at the same time the great 
means employed by Nature for the purifica- 
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tion of the atmosphere, and caiAe made, 
under the guidance of man, to multiply the 
works of his hands, to give him a light little 
inferior to that of the sun, or waft warning 
of his hate or assurance of his love to a 
distant land. 

I fear, reader, that you will scarcely par- 
don this long digression, even should my 
object in making it be laudable. But the 
fact which I wish to impress is an important 
one. If all these arrangements of the Creator 
for the well-being of man, if the world upon 
which He has placed him, if the sun, moon, 
and stars, which give him light, and if the 
physical laws which govern them, are all so 
deeply interesting, that the lives of many 
men have been devoted to their study, shall 
we not justly look for much that is interesting 
in man himself P If everything which has 
been made subservient to him is, in its con- 
struction and adaptation to its peculiar end, 
so absolutely perfect, that we look in vain 
for any flaw or error, how much more so 
shall we find the means employed for the 
maintenance of life in him. 

It will naturally be inferred that in my 
sketch of Animal Chemistry I shall confine 
myself to its operations in man, and I do so 
for this reason : — Man is, physically speak- 
ing, the perfection of the animal type, all the 
vital processes are carried in him to their 
highest point, and, therefore, in him we may 
best look for illustration of any or all of them. 

To weary no longer with a preface, let 
me at once proceed to my subject. 

As anything like a complete and detailed 
account of the chemical processes employed 
in the human organization, or even a cursory 
sketch of all of them, could not possibly be 
condensed into a necessarily limited essay, I 
shall confine myself to the consideration of 
the following points : — 

1st. The food eaten by man, or, in other 
words, the material which is afterwards to be 
converted into new bone, muscle, fat, etc. 
2nd. I be means by which this raw material 


is converted into a fluid, which, traversing 
the entire body, is brought into contact with 
the parts which need — and all parts are in 
constant need — of renovation; and, finally, we 
shall consider the chemical changes which 
take place in the body as consequences of the 
act of respiration. 

Why, then, in the first place, is food neces- 
sary, and of what does it consist P Our bodies 
are formed of carbon, hydrogen, oxygen, and 
nitrogen, in certain fixed proportions, consti- 
tuting muscle, cartilage, bone, the substance 
of the brain, and other tissues. Now sup- 
pose that it were possible that all the opera- 
tions of vitality should suddenly be stopped, 
that we should cease to think, to move, to 
speak, that the blood should no longer flow 
through the veins and arteries, that we, in 
other words, w ere for a time dead. No food 
would then be required, for there would be 
no waste of matter, and consequently no need 
of a fresh supply. But on the resumption of 
vitality, every act or thought, every glance 
of the eye, the movement of the body in 
walking, the motion of the hands in working, 
would all produce a certain loss of matter 
which requires renewal; how the loss takes 
place we shall afterwards see. The food of 
animals is divided into two great divisions, 
that which docs not contain nitrogen, and 
that which does. In the first category are 
starch, sugar, gum, and also alcohol, which 
does not occur in Nature, but is artificially 
prepared from sugar. These non-nitrogenous 
substances are, it will be observed, with this 
exception, all derived from the vegetable 
world directly. There are one or two others 
which aro obtained indirectly from the same 
source through the medium of animals, the 
principal of these is fat, In the other class, 
that is of bodies w hich do contain nitrogen, 
are albumen , fibrin , gluten , and casein . It 
will be w r ell to briefly enumerate the sources 
of these bodies. 

Starch is found in the potato, in wheaten 
floor— in fact, in all the cereal grains, and 
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arrowroot, sago, tapioca, etc., consist entirely 
of it. The principal source of sugar is the 
well-known West India cane, but it is also 
obtained from the beet, mangold wurzel, 
parsnip, etc. Glum, although existing as an 
uncombined product in several plants, cannot 
be said to be derived from them to form a 
portion of human food. We obtain it prin- 
cipally from the flour of the grains which we 
use for bread, and a part of the starch is, in 
the process of baking, converted into this 
substance. 

Alcohol, as is well known, is a product 
of the fermentation of sugar, and exists in 
several forms; but -whether as beer, wine, 
whisky, or brandy, its action in the animal 
economy is iu each case the same. 

Fat or oil occurs in the seeds and fruits 
of many plants, as the almond, olive, maize, 
etc., which are employed as food. 

The composition of all the above enume- 
rated substances may, for the sake of simpli- 
city, be considered as identical : they all con- 
sist of carbon, hydrogen, and oxygen, and 
do not contain nitrogen. So much then for 
the sources of the first class ; let us now 
consider those of the second. Albumen ex- 
ists in the white of eggs, and in the serum of 
blood, and constitutes the great mass of m^st 
animal tissues. Fibrin is found in the solid 
portion of blood, or that portion of the fluid 
which separates when it is allowed to stand 
for some time. It also constitutes the prin- 
cipal portion of muscular fibre. Gluten, which 
may be looked upon as vegetable fibrin, is 
that substance which, when flour is washed 
under a stream of water, remains as an ad- 
hesive mass. This latter class of bodies con- 
tains, in addition to the carbon, oxygen, and 
hydrogen, which are found in the first, nitro- 
gen, I must not omit to mention gelatine, 
which is contained in the skin and many 
membranes. Glue and isinglass are familiar 
examples of gelatine. 

The two great objects which have to bo 
fulfilled in the animal economy, that at pre- 


sent come under our notice, are the produc- 
tion of a certain degree of heat, and the re- 
newal of the matter which is wasted or con- 
sumed by the various acts of vitality. For 
as in a steam-engine motion is produced at 
the expense of part of the material of the 
machine lost by friction, so, in the animal 
body, there is, as I before stated, never any 
motion unaccompanied by a loss of matter com- 
mensurate with the amount of that motion. 
For example, there are in the human body 
more than four hundred distinct muscles, each 
with its own peculiar duty to perform. Now, 
in the apparently simple act of respiration 
there are employed more than one fourth of 
tills number ; and when it is recollected that 
the lungs are inflated nearly a thousand times 
in each hour, and that, at each inflation, the 
elastic force exerted by these muscles is equal 
to about five hundred pounds, we can form 
some idea of the amount of this waste in the 
entire body. The wasting action consists in 
the oxidation of the carbon and hydrogen of 
the tissues, and the new products thus formed, 
water and carbonic acid are excreted from 
the system. Nor is the action itself useless. 
The chemical combination of two bodies 
never takes place without the liberation of 
heat, and in this case there is no exception 
to the rule, as this is the source of all animal 
heat. 

Let us clearly understand : — The animal 
tissues are composed of carbon and hydrogen. 
Oxygen, one of the constituents of the air 
wc breathe, is inspired ; uniting with the car- 
bon it forms carbonic acid, with the hydro- 
gen, water, both of these compounds return- 
ing to the air, and serving those important 
ends which can only be distinctly considered 
in studying the chemistry of vegetation. The 
result of the combination is heat. 

Both of these actions can be artificially 
produced with the same result. Of one we 
have constantly present illustrations in a 
common fire, or the flame of a gas or oil- 
lamp, or of a candle. For, in the gas, oil, 
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tallow, or wax, which constitutes the com- 
bustible material of these sources of heat and 
light we have the representative of part of 
the waste matter of the body, the carbon. 

It is well known that none of these will 
burn when deprived of air ; there must be, 
then, something in the air essential to com- 
bustion — this something is oxygen. In the 
act of combustion it combines with the car- 
bon, and carbonic acid — the gas the ill effects 
of which, in an ill- ventilated, strongly-lighted 
room, are so familiar — is produced. 

Of the other case, viz., the union of oxy- 
gen with hydrogen, an example is afforded 
by a contrivance which was much used as a 
means of producing instantaneous light be- 
fore the introduction of phosphoric matches, 
and which went by the name of Dobereiner’s 
Lamp. It consisted of a glass vessel in which 
hydrogen was generated, and which was fur- 
nished with a jet, through which the gas was, 
by its own pressure, forced. In a little cup 
opposite this jet was contained a piece of 
finely-divided platinum, a metal which pos- 
sesses the peculiar property of concentrating 
on its surface large quantities of oxygen. 
When the jet of hydrogen impinged upon the 
platinum it united with the oxygen, and suffi- 
cient heat was evolved to make the metal 
red-hot, and, finally, to inflame the gas. 

In both of the above cases we have heat 
produced ; and in one water, and in the other 
carbonic acid, evolved. The use of animal 
heat we shall afterwards have to consider. 
To return to our subject : The necessity of 
food being admitted, and its constituents 
glanced at, let us now consider the means by 
which it is made to supply the waste which 
we have been speaking about. 

If the aliment be presented in the liquid 
form, no previous preparation is requisite ; 
but if, as is generally the case, it is solid, it 
requires to be finely divided, so as to present 
the largest possible amount of surface. The 
reason of this we shall presently see. This 
is effected by what is called the masticatory 


process, in which the teeth, tongue, and a set 
of secreting organs, called the salivary glands, 
come into play. By the agency of the two 
former the minute state of division is pro- 
duced to perfection, and the food in this con- 
dition becomes mixed with the secretion of 
the salivary glands, and passes from the 
mouth, in which this operation haB taken 
place, into the stomach. It will be well, be- 
fore going any further, to dwell slightly upon 
the naturo of the salivary fluid. 

It is slightly heavier than water, and con- 
tains in every thousand parts from seven to 
twelve parts of solid matter. Part of this 
consists of mucus and fatty matter, and part 
of a peculiar body called ptyalin, which very 
closely resembles the diastase of malt. The 
diastase of malt possesses the property of 
transforming starch into gum and finally into 
sugar, and it is this fact which has been 
taken advantage of in the production of all 
fermented malt liquors. 

Now, this property is also possessed by 
ptyalin, and we must remember this fact 
when we come to speak of its application. 
The saliva is for the rest a thickisk fluid, 
having an alkaline reaction — circumstances 
which render its complete incorporation with 
the food during the masticatory process much 
more easily effected than if the secretion 
consisted of water alone. 

The food thus perfectly mixed with saliva 
having arrived at the stomach, we must now 
see what changes are there made in it. 
Lining the internal portion of the stomach 
is a soft membrane, beneath which and open- 
ing into which is an immense number of 
little tubes running parallel one to the other. 
These tubes secrete the gastric juice , which 
is the natural solvent of the food. If any 
one operation of those which come under the 
head of animal chemistry be more interesting 
than another, it is that which we are about 
to consider ; and in chemical constitution 
there is no secretion which may be studied 
with more advantage than the gastric juice* 
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The gastric juice is a yellowish fluid, 
dear and transparent, very little heavier 
than water. Its most remarkable sensible 
quality is its acidity, which is said by some 
chemists to be caused by lactic, by others by 
hydrochloric acid, and this is a point still 
disputed. Next to the fact of its acidity, the 
most important point in connection with this 
fluid is its solid organic constituent. This 
has received the name of pepsin , from a 
Greek word signifying to cook. It is the 
active principle of the fluid ; in its absence 
the acid, be it what it may, would fail to 
effect solution of the food. There are tech- 
nical hindrances to the obtaining of pepsin 
in a perfectly pure state, but it has been 
procured as a moist glutinous mass by the 
evaporation of its solution, and in this form 
examined. Pepsin alone does not possess 
any more power of digestion than the acids 
of the gastric juice would do without pepsin ; 
but on the presence of these acids solution 
of the alimentary matter is immediately ef- 
fected. Its action, indeed, closely resembles 
that of the yeast of beer, which has the 
power of inducing fermentation in a solution 
of sugar ; for we see that pepsin, though in- 
capable itself of dissolving substances, can 
by its presence determine their solution in 
the acid. This may be proved by placing in 
a weak solution of hydrochloric acid a por- 
tion of muscle or some albumen. No action 
will take place, even though they should 
remain in continued contact ; but on the in- 
troduction of a piece of the mucous mem- 
brane of a stomach, or of pepsin itself, the 
digestive process immediately begins. Now, 
we have before seen that all the starchy or 
non-nitrogenous constituents of the food are, 
while in the mouth, partially converted by 
the saliva into sugar. It has been experi- 
mentally proved that pepsin possesses the 
property of further converting this sugar 
into lactic acid. It is a process which can 
as easily be performed in the laboratory as 
in the stomach, and thus great weight is 


given to the hypothesis that the acidity of 
the gastric juice is due to this fluid. 

The most interesting fact in connection 
with the subject is, that the gastric fluid of 
the ruminant animals having been found to 
be identical with that of the human species, 
the pepsin is from them obtained in large 
quantities ; and no small boon has it proved 
to those who, having unfortunately but a 
limited quantity of the secretion themselves, 
suffer in consequence from indigestion. 

The gastric fluid is never present in the 
stomach, unless that organ is stimulated by 
the presence of food — a fact \vhich at once 
makes null and void the supposition that it 
was by its corrosive action on the coats of 
the stomach that the sensation of acute 
hunger is produced. This is simply absurd 
when it is recollected that, together with 
what has been already stated, an action like 
this cannot be exerted upon a living tissue. 

The most important accessory to the di- 
gestive process is moderate heat. When the 
temperature of the stomach is considerably 
lowered, it ceases entirely; and when raised 
above a certain point is equally stopped, as 
under the latter condition the pepsin itself 
becomes decomposed. 

The nitrogenous constituents of the food, 
the fibrin, gluten, albumen, etc., are, while 
we are discoursing of the gastric juice, being 
reduced by it to a pulpy fluid, the starch has 
long since been converted into sugar, and we 
have only to get the fatty matters, well 
known not to bo the most digestible, into 
something approaching to their condition, 
and we shall be then ready to follow them 
all in the further part which they have to 
play. Gastric juice has no chemical action 
upon fat, and the only change which these 
bodies at present undergo is to become finely 
divided by the motion of the stomach. But 
how is it that we know all this P how have 
we arrived at the fact that food really under- 
goes these changes P how is it that human 
gastric juico has been obtained P 
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In the year 1826, a young Canadian, named 
Alexis St. Martin, received, while in the em- 
ployment of the American Fur Company, by 
the single discharge of a musket, a series of 
wounds, which, had they all remained un- 
healed, and the man had continued to live, as 
he did for some years afterwards, have ren- 
dered him an anatomical curiosity. With one 
exception, they did all heal, and this exception 
causes Alexis 8t. Martin to be introduced 
into this paper. To the advantage of phy- 
siology and to his own personal inconve- 
nience, there remained a good-sized opening 
into his stomach j and as he happened to 
fall into the hands of a physician with an 
inquiring mind, no opportunity was let slip 
of ascertaining all the phenomena of gastric 
digestion. Indeed, considering all the expe- 
riments that have been made upon his 
stomach, St. Martin himself must either take 
a very deep interest in the cause of science, 
or be naturally of a very submissive and 
patient disposition. To have pieces of hard 
salt meat tied to strings, and dropped into 
his interior for a specified time, after which 
they were taken out and examined j or to be 
put into a passion in order to have the effect 
of mental excitement upon digestion noted, 
have been among the least of his grievances. 
Water, now hot, now cold, lias been injected 
into the orifice; he has been nauseated by 
fat, kept in a state of semi-starvation for 
hours, and the effects of an entire pharma- 
copoeia of drugs tried upon him. Strange to 
say, he was alive not long since, and in per- 
fect health. 

The alimentary matter, now reduced to a 
uniformly pulpy condition, and known as 
chyme, passes from the lower orifice of the 
stomach into the intestine, where it becomes 
intimately mixed with two other secretions : 
one from the liver, called bile ; the other 
from the pancreas, called the pancreatic 
juice. What the precise objects of these 
accretions are has not yet been deeided, but 
it is certain that the fatty matters, before 


meeting with them, have as yet been acted 
on by mere mechanical power, and that after- 
wards they become perfectly suspended in, 
if not inseparable from, the rest of the fluid, 
which has now very much the appearance of 
milk. It is thought, also, that by the alka- 
line action of the bile any tendency to 
putrefactive fermentation of the chyme is 
prevented. 

In passing slowly through the intestinal 
canal, part of the fluid now called chyle is 
absorbed by a sot of extremely minute tubes, 
and finally conveyed by a long tube, called 
the thoracic duct, to a vein in the neck, and 
from thence directly to the heart. 

The circulatory process, even as far as I 
shall describe it, would, if fully treated of, 
occupy many papers sucb as this ; it would 
comprehend a crowd of details both ana- 
tomical and physiological, and you would 
see at every step the working of that infinite 
power which has provided in our structure 
for great necessities and trivial demands with 
equal care. 

It is, however, only with its chemistry 
we have to do. 

ft must premise, however, that the two 
organs essentially concerned, or, to speak 
chemically, the apparatus employed in this 
action, are the heart and lungs. It will 
suffice for our purpose if we consider the 
former of these to be, to all intents and 
purposes, a force-pump in connection with 
two sets of pipes ; one set are called arteries, 
the other veins. The heart has also con- 
nection with the lungs, which consist of an 
immense mass of blood-vessels interwoven 
with minute air-cells, in such a manner that 
each air-cell is continuous with a blood- 
vessel. The blood-vessels are continuations 
of the artery which brings the blood from 
the heart, and the air-cells arc prolongations 
of the trachea, by which air is supplied from 
the external atmosphere. Let us now see 
what is the object of this arrangement. 
These two sets of tubes contain about five 
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and twenty pounds of a fluid which we know 
as blood, and which in reality consists of 
those substances which we before considered 
os essential to the maintenance of life in a 
Btate of perfect preparation for assimilation 
by the body. I may quote the following 
illustration 

“ The body is like a city intersected by a 
vast network of canals, such as Yenicc or 
Amsterdam; the canals are laden with barges, 
which carry to each house the meat, vege- 
tables, and groceries needed for daily use ; 
and while the food is thus presented at each 
door, the canal receives the sewage of the 
houses. One house will take one kind of 
meat, and another house another kind, while 
a third will let the meat pass, and take only 
vegetables ; but, as the original stock of food 
was limited, it is obvious that the demands 
of each house necessarily affect the supplies 
of the other. This is what occurs in nutri- 
tion. The muscles demand one set of prin- 
ciples, the nerves a second, the bones a third, 
and each will draw from the blood those 
which it needs, allowing tho others for which 
it has no need to pass on.” 

But you say, Where did this fluid come 
fromP Do you not remember the thoraeic 
duct, through which tho chyle was poured 
into the subclavian vein P That thoracic 
duct was the end of the digestive system, 
and the vein the beginning of the circu- 
latory system, and tho fluid which we studied 
during its elaboration has now become a 
portion of the blood. I said, at the outset of 
my subject, that the two great ends to be 
fulfilled were the supply of lost matter and 
the maintenance of heat. We have seen how 
the former object is effected, let us now pro- 
ceed to the latter. The air which we breathe, 
and which is so universally distributed 
around our planet, is composed, in every one 
hundred volumes, of seventy-nine volumes of 
oxygen. The oxygen is the essential agent, 
the nitrogen merely serving to dilute it and 
modify its too energetic action. In respira- 


tion the air is taken through the trachea 
into the air-cells of the lungs, and there 
comes into contact with the blood, which, by 
travelling over the entire body, and having 
given up a portion of its life-supporting 
matter to it, has become unfit to any longer 
sustain existence. Here it absorbs oxygen, 
is conveyed to the heart, and from thence to 
the entire system, again to nourish and sup- 
port it. 

I said before, that every action of the 
body produced a corresponding waste of 
matter, and that this waste consisted of two 
substances, carbon and hydrogen. I showed 
you, also, that oxygon united with these 
bodies to form other compounds, and yon 
will recollect that its compound with carbon 
was carbonic acid. It is this compound 
which we have now alone to consider. 
When the inspired oxygen comes into con- 
tact with the blood, and therefore with the 
finely-divided carbon, which, in the form of 
waste matter, it contains, carbonic acid is the 
result. Now the carbonic acid (which is in 
the gaseous state) dissolves in the blood, 
and when that fluid comes to the lungs, the 
air, which it there meets with, displaces it, 
is absorbed in its stead, and the deleterious 
gas is given to the atmosphere. 

Thus one continued process is constantly 
taking place. Oxygen is absorbed by the 
blood, carbonic acid exhaled, the aerated 
blood passing to the heart is forced over the 
entire body, the largest arteries and the 
most microscopic capillaries each receiving a 
proportionate share. Its office being ful- 
filled, the veins return it dark and sluggish 
to the heart, from whence, once more, the 
lungs receiving it, send it bright and Ver- 
million coloured to carry out its mission 
of life. 

This, then, is one great source of animal 
heat, and it may be well to notice that the 
way in which it is produced — being carried 
on over such an immense extent of arterial 
surface, immense indeed, when we recollect 
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that the network of arteries and air-cells 
which compose the lungs alone, would, if ex- 
tended, cover a space of 2642 square feet— 
is that by which it can best be equalized. 

Let us pause, too, in admiration of the 
beneficent schemes by which an equable 
temperature is maintained under all circum- 
stances. “ A thermometer,” says a writer in 
Blackwood' s Magazine , “ stands at the same 
temperature when placed under the tongue 
of an Arctic voyager, or of a soldier before 
the walls of Delhi.” When we consider how 
many of our fellow-men are obliged, not only 
by difference of climate, but by the exigencies 
of their business, to spend the greater part of 
their lives in heated atmospheres, like those 
of glass-works and iron-foundries, where the 
temperature of the air is frequently four 
times greater than its normal condition in 
this country, then, and only then, we Bee what 
is really the cause for thankfulness. 

Wo may glance, too, for a moment, even 
though it be unconnected directly with the 
subject, at the amount of real hard work 
which these organs, these frail, delicate, all ! 
how often too delicate, too frail lungs, have 
to perform. 

In the course of a single year they will 
have contracted and dilated about nine million 
times, 100,000 cubic feet of air will have 
been inhaled, and more than 3500 tons of 
blood will have been aerated; and all this 
with such freedom of effort on our part, 
freedom even from consciousness, that we 
never can appreciate the value of the boon 
until we are deprived of it. 

Thus have I, perhaps too rapidly, sketched 
an outline of animal chemistry as relating to 
but one phase of creation, and but to one 
series of operations in that phase. You may 
judge, then, how extended is the theme, when 
every organ in our bodies is the seat of pro- 
cesses as complex and as well worthy of 
study ; and when you remember that although 
there are many animals lower in the creative 
scale, who possess organisms somewhat like 


our own, there are yet many more in which 
they vastly differ, and in which, as a conse- 
quence, the chemical operations are infinitely 
varied. 

What chemistry, beBt beloved of sciences, 
may yet accomplish I know not. For her 
was birth in Egypt not in vain ; not in vain 
for her the else fruitless toilings of Arab 
sages and English monks ; not vainly for her 
did her Davy labour, her Priestly die in a 
foreign land, and . her Lavoisier fall victim 
to the blind ire of a sanguinary mob. It is 
not for nothing that the entire social system 
acknowledges her influence ; that medicine, 
agriculture, and the arts bow before her 
dictates and^employ her power. Chemistry 
has ever been the friend of man ; from his 
very infancy she ministers to his wants ; by 
her irrevocable laws his harvests ripen, and 
his earth is clothed with verdure ; by her 
aid he obtains from the crude products of 
earth’s dark bosom the much enduring metal 
which has paved his way to civilization ; 
and often on the bed of sickness baleful 
fever owns her magic touch, and spares his 
victim. And how know I whether when the 
“ silver cord is loosed,” and the “ golden bowl 
is broken,” and the body which I now possess 
has been resolved into its ultimate consti- 
tuents, my Creator may not employ his first- 
called handmaid to knit around the light- 
winged Psyche its new and more enduring 
habitation P 

Harry Napier Draper, F.C.S. 

Dublin. 


THE TRANSIT OF MERCURY 

On the 12th was observed under most un- 
favourable circumstances in England, and, in 
the few cases where pretty good views were 
obtained, the phenomena were such only as 
are common to occurrences of the kind ; 
the egress of the planet being marked by 
no novel features. 



RECREATIVE SCIENCE. 


818 


THE ART OF DYEING PERMAMENT COLOURS. 


— — 


It appears almost singular that surrounded 
as we English are with such numerous pro- 
ductions of artistic and manufacturing skill, 
all of them more or less contributing to the 
comfort and convenience of our civilized 
life, so few should care to inquire into the 
methods of their production, though such 
inquiry would prove generally interesting, 
and usually result in a jus ter and higher 
appreciation of their intrinsic worth. How 
few ladies, for instance, know anything of 
the substances from which, and the process 
hy which, are produced the brilliant hues 
of their velvets and satins, or the still more 
complicated means employed in the art of 
printing the muslins and calicoes which form 
the morning costume of so many, and the daily 
dresses of our female servants. Yet in this 
latter art especially there are employed not 
only most curious and costly machines, but 
a variety of materials and manipulations 
greater, perhaps, than in any other. The 
most delicate chemical actions are called into 
play, and not only the skill of the machinist 
and chemist, but also that of the designer 
and engraver are brought into requisition 
to produce the variety of patterns and colours 
in daily use. 

The art of dyeing is one of great antiquity. 
The earliest notice of it is probably to be 
found in the Scriptures (Exodus xxvi. 14), 
where one of the coverings of the tabernacle 
is commanded to be of " rams’ skins, dyed 
red and we have ocular testimony, in the 
bandages of Egyptian mummies, that the art 
of giving this colour to linen was known at 
a period not later than the one just mentioned. 
The purple cloths of Tyre had also a world- 
wide celebrity. It is said that their colour 
(which was probably what we call crimson), 
being obtained from a shell-fish by a putre- 


factive process, communicated permanently 
to the cloths what Shakspeare calls— 

t( A. very ancient and fish-like smell.” 

But they were nevertheless employed for 
the magnificent robes of emperors and kings, 
and even for the regal dresses of their 
queons, their great beauty and enormous 
price acting possibly as antidotes to their 
unpleasant odour. “ Pride/’ says an old 
proverb, " feels no pain,” and this is at least 
as likely to be true of the olfactory as of any 
other Bet of nerves. 

The materials employed by our modem 
dyers, are, for the most part, less offensive, 
and when any are used which might com- 
municate an unpleasant odour to the fabric, 
the processes are so arranged that this be- 
comes imperceptible in the finished goods. 
Dye-stuffs, as they are technically called, 
are for the most part the produce of the 
vegetable kingdom, cochineal being almost 
the only animal substance made use of as a 
source of colour. Some chemical products 
from the mineral kingdom are also employed, 
of which w f e may speak more freely in a 
future paper. 

There is a wide difference between dyeing 
and staining ; the former producing what are 
called fast colours , and the latter only such 
as are altered or partially, if not entirely, 
effaced by washing. Port wine, coffee, tea, 
and many other fluids will produce a stain 
upon silk, cotton, or woollen ; but this is not, 
strictly speaking, a dye, as the colour may bo 
readily removed without employing chemical 
agencies not in common use. Something in 
these instances is wanting to attach the colour 
firmly to the stuff by causing them to com- 
bine chemically, and thus resist the usual 
solvents employed in domestic operations. 
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It is here that the resources of the dyer 
are called into action. As very few colour- 
ing matters will combine directly with the 
material to be dyed, recourse is had to other 
substances that have an affinity for both, and 
by the application of these the dye is fixed, 
or rendered permanent. These substances 
are termed mordants, and as many of them 
not only fix, but also alter the colour of the 
dyeing material, the dyer is thus enabled to 
produce various tints, and even entirely 
different colours from the same material. 
In the composition and application of these 
mordants there is room for the employment 
of much practical skill, as well as of chemical 
knowledge, without which no one can be- 
come a successful practitioner in the art. A 
detailed account of the numerous materials 
and processes made use of would be foreign 
to our present object, but some few examples 
may not be without interest. The well- 
known substance called indigo is the produce 
of a plant, and in its original stale is green, 
and soluble in water. By the absorption of 
oxygen from the atmosphere it becomes blue, 
and being then insoluble cannot be made to 
combine with cotton or other textile material. 
To overcome this difficulty the dyer mixes it 
with certain matters, which, by depriving it 
of its oxygen, restore it to a soluble state, 
and into this green liquid dips tho substance 
to be dyed. When saturated it is with- 
drawn, and either exposed to the air or 
plunged into a fluid which; by restoring the 
oxygen, restores at the same time the beauti- 
ful blue colour, and this, being now insoluble, 
is capable of resisting the application of soap 
and water, or, indeed, of any substance ordi- 
narily used as a detergent. Various depths 
of colour are, of course, readily produced 
by mixtures containing different proportions 
of indigo. Though this substance in its blue 
state is not, as has been said, soluble in 
water, it may be dissolved, without losing 
its colour, in sulphuric acid (oil of vitriol), 
and this solution, when partly neutralised 


by an alkali, and sufficiently diluted, is capable 
of combination with an animal or vegetable 
material, as silk or cotton. If the former be 
merely dipped into tho liquid it is at once 
dyed, and so strong is the affinity of the silk 
for the colour, that, if the quantity of it be 
sufficient, the bath is left nearly colourless. 
By immersing pmaller portions in succession, 
every shade may thus be produced, from 
the deepest Saxony blue to a tint scarcely 
different from white. In this process it may 
be remarked that it is the sulphuric acid 
which acts as the mordant, and it is the same 
substance that is employed in the former 
process to restore the oxygen to the indigo, 
rendered green and soluble by being deprived 
of it. 

Several of the vegetable substances used 
in dyeing contain more than one kind of 
colouring matter. Thus madder, which is 
the root of a plant of the family Rubiacece , 
and one of the most important of our modern 
dye-stuffs, yields both a dull brown and a 
fine red colour, capable of being separately 
extracted, or of being employed in combi- 
nation. It is chiefly, however, for the latter 
that the root is valuable, and the extraction 
of this in its purity requires some very com- 
plicated and beautiful processes, the result 
of which is the brilliant colour known as 
Turkey red. Safflower or carthemus also 
contains both a yellow and a red colour ; the 
former of which is almost useless, whilst the 
latter produces delicate pinks. It is this 
substance which is employed in the manu- 
facture of the rouge sometimes made use of 
by ladies as a cosmetic. When pure this 
preparation is quite harmless to the skin, 
but it is too often adulterated with matter 
of an injurious character, and ought, there- 
fore, always to be avoided. 

No material has yet been found that will 
by itself furnish a green dye of any perma- 
mencc, and consequently this colour can only 
be produced by a suitable mixture of yellow 
and blue, which are usually applied eepa* 
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rately. This fact seems somewhat remark- 
able when we consider the prevalence of 
green in the vegetable kingdom, though it 
may be observed that it exists chiefly in the 
leaves, whilst the portions used by dyers are 
more commonly the root, bark, or wood. 
A method of extracting and fixing a pure 
green from the leaves of any of our European 
vegetables would be a valuable discovery, 
and may yet possiblybe arrived at by some of 
our skilful chemists. 

The recently produced and now fashion- 
able colours called Mauve and Magenta, 
afford perhaps the most striking instance of 
the application of chemical science to the 
art under notice. Many of our readers may 
be surprised to learn that these truly beauti- 
ful tints are all produced from coal; not, 
indeed, by one direct process, but by a series 
of operations involving what are called by 
chemists “ substitutions.” In the manufac- 
ture of gas from coal, there is produced a 
a large quantity of tar, and from this is made 
a liquid termed aniline. This latter derives 
its name from “ anil,” the Portuguese word 
for indigo, and was so called on its first dis- 
covery, from its being procured from that 
substance. Not many years ago the posses- 
sion of a few ounces of this liquid was a rare 
and notable circumstance in the laboratory 
of a chemist ; but an intimate knowledge of 
its constituents, and those of coal tar, led to 
its production from the latter material, and 
subsequently from it to that of tho colours 
just named. This fluid, which is now manu- 
factured in large quantities, is the source of 
these dyes, and it is a curious fact that one 
of tho agents employed in its conversion into 
them is the chloride of lime, so largely em- 
ployed in bleaching and as a disinfectant. 
From recent experiments it appears not un- 
likely that other and even more beautiful 
colours will be produced from the same 
source, the chief difficulty at present being 
to do this at sufficiently small cost to render 
the operation profitable. 


It has been said that the man who makes 
two blades of grass grow where previously 
only one was the produce, is a benefactor to 
society, and though Mauve and Magenta 
ribbons may not be as necessary to us as grass 
and corn, we may yet give no small praise 
to him who, from Buch a common and in- 
elegant substance as our ordinary fuel, has 
produced these really beautiful and orna- 
mental colours. No one need now apply to 
the scientific investigations of the chemist 
the often sneeringly asked question, u Cut 
bono ?” and certainly no lady of taste will ever 
tli ink of propounding such a query. 

Croydon . Benjamin Abbott. 

METEOROLOGY OE DECEMBER. 

FROM OBSERVATIONS AT HIGUFXELD HOUSE OBSERVATORY. 
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The mean elastic force of vapour, i. e. t the pressure 
of tho barometer due to the water contained in the 
air, is for December of the past thirteen years 0 5418 
an inch ; ranging between 0-158 of an inch in 1859, 
and 0 269 of an inch in 1652 — a difference of Gill of 
an inch. 

The mean pressure of dry air, or the pressure 
due to tho gases of the atmosphere at the height 
of 174 feet above the mean sealers!, tat December of 
the last thirteen years, is 29*549 inches; ranging be* 
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tween 29*246 inches in 1852, and 29*869 inches in 1851 
—a difference of 0*623 of an inch. 

The mean weight of vapour in a cubic foot of air for 
December, daring the last thirteen years, is 2 6 grains ; 
ranging between 1*6 grains in 1859, and 3 2 grains in 
1858 — a difference of 1*4 grains. 

The mean degree of humidity (complete satura- 
tion being represented by 1*00) for December, during 
the last thirteen years, is 0-87° ; ranging between 0 80 3 
in 1859, and 0*90 1 in 1819 — a difference of 0*1 6 s . 

The whole amount of water in a vertical column 
of the atmosphere for December during the past 
thirteen years is 3 inches; ranging between 2*2 
inches in 1859, and 3 7 inches in 1852 — a difference 
of 1*5 inches (or 1J inches). 

The mean weight of a cubic foot of air for Decem- 
ber, during the past thirteen years, is 550 grains ; 
ranging between 538 grains in 1852, and 556 grains in 
4853 and 1859 — a difference of 18 grains. 

E. J. Lowe. 


ASTRONOMICAL OBSERVATIONS 
FOR DECEMBER, 1861 . 

The Sun is in tho constellation of Sagittarius until 
the 21st, when he passes into Capricornus. He rises 
in London on tho 1st at 7h. 4ftrn., on the 10th at 7h. 
67m., on the 20th at 8h. 5m., and on the 30th at 8h. 
9m.; setting in London on the 1st at 3h. 52m., on the 
10th at 3h. 49m., on the 20th at 3h. 51m., and on the 
30th at 3h. 57m. 

He rises at Dublin on the 3rd at 7h. 59m., anrl on 
the 23rd at 8h. 19m. ; setting at Dublin on the 4th at 
3h. 40m., and on the 24th at 3h. 41m. 

He rises at Edinburgh on tho 1st at 8h. Ora., on 
the 9th at 8h. 21m., on the 14th at 8h. 29m., and on 
the 22nd at 8h. 33m. ; setting at Edinburgh on the 2nd 
at 3h. 28m., on the 10th at 3h. 23m., on the 15th at 
8h, 22m., and on the 23rd at 3h. 25m. 

Day breaks in London on the 1st at 5h. 41m., and 
on the 29th at 6h. 2m. 

Twilight ends in London on the 10th at 5h. 55m., 
and on the 30th at 6h. 3m. 

Day breaks at Dublin on the 3rd at Sh. 53m., and 
at Edinburgh on the 15th at Oh. 22m. 

Twilight ends at Edinburgh on the 1st at 5h. 33m. t 
and at Dublin on the 20th at 5h. 31m. 

Length of day at London on the 1st, 8h. 6m. ; at 
Edinburgh on the 2nd, 7h. 15m, ; and at Dublin on 
the 8rd, 7h. 43m. 

The Sun is on the meridian in London on the 2nd 
at Uh. 49m. 42a., on the 17th at llh. 56m. 28s., and 
on the 27th at I2h. lm. 26s. 

The equation of time is on the 2nd, 10m. 18s., on 
the 17th, 3m. 82a., addative, and on the 27th, lm. 22s., 
subtractive. 

The Moon la new on the 2nd at'2h. 17m. a.m. 

Full Moon on the 17th at 8h. 8m. a.m. 

She leather greatest distance from the Earth on the 
13th. and at her least distance on the 29th. 


There will be a partial eclipse of the Moon on the 
morning of the 1 7th, the eclipse commencing at 7h. 
27m., and ending at 9b. 9m. As the Moon sets at 8h. 
10m., she will be below the horizon before the centre 
of the eclipse. Magnitude of the eclipse (the Moon’s 
diameter equalling 10) is somewhat less than 2. 

Mercury is in the constellation of Libra at the 
commencement of the month, and in that of Sagit- 
tarius at its close. He is badly situated for observa- 
tion. His diameter is 6" on the 1st, and 41" on the 
30th. He rises on the 1st at 5h. 45m. a.m., on the 
16th at 6h. 48m., and on the 26th at 7h. 30m. p.m.; 
setting on the 1st at llh. 22m. a.m., on the 16th at 
llh. Ora., and on the ‘26th at lOh. 35m. 

Venus is in Capricornus at the beginning, and in 
Aquarius at the end of the month. Her diameter is on 
the 1st 211", an( l on the 26th, 271". She is a brilliant 
and a conspicuous object, remaining visible for four 
hours after sunset. She rises on the 1st at llh. 
22m. a.m., on the 16th at llh. Ora., and on the 26th at 
lOh. 35m. a.m.; setting on the 1st at 7h. 5m. p.m,, 
and on the 26th at 8h. 2m. p.m. 

Mars is in the constellation of Libra at commence- 
ment of the month, and on the borders of Scorpio at 
its close. He is a faint object, his diameter being 
only 3|" on the 1st, and 4" ou tke 25th. He rises on 
the 1st at 4h. 38m. a.m., and on the 26th at 4h. 35m. 
a.m. ; setting on the 1st at 2h. 31m. p.m., and on the 
2Gth at lb. 29m, p.m. 

Jupiter is a most conspicuous object in the con- 
stellation of Virgo throughout the month. His 
diameter is on the 1st, 33", and on the 26th, 351". 
Ho rises on the 1st at 12h. 44m. a.m., and on the 
26th at llh. 15m. p.m.; setting on the 1st at lh. 
20m. p.m., and on the 26th at Jlh. 46m. a.m. 

Saturn is situated on the borders of Leo and Virgo 
throughout the month, rising on the 1st at 12h. 20m. 
a.m., and on the 26th at lOh. 47m. p.m.; setting on 
the 1st at Jh. 20m. p.m., and on the 26th at llh. 45m. 
a.m. 

U ran us is still in the constellation of Taurus, rising 
on the 1st at 4h. lm. p.m., and on the 20th at 2h. 18m. 
p.m. ; setting on the 1st at 6h. 23m. p.m., and on the 
26th at Oh. 40m. p m. 

Eclipses of Jupiter’s Satellites.— On the 2nd at 
2h. 25m. 18s. a.m,, 3rd moon reappears. On the 21st, 
at 2h. 29m. 57s. a.m., 1st moon disappears. On the 
22nd, at 2h. 23m. 40s. a.m., 4th moon disappears. On 
the 20th, at 12h. 15m. 18s. a.m., 2nd moon disappears. 

Occultations of Stars by the Moon.— On the 24th, 

€ Leonis (5th magnitude) disappears at lh. 22ra, a.m., 
and reappears at 2h. 28m. a.m. 

The variable star Algol reaches its period of least 
light in the evening, on the 2nd at 7h. 11m., on the 19th 
at 12b. 6m., on the 22nd at 6h. 55m., and on the 25th 
at 5h. 44m. 

Stars on the Meridian. — On the 2nd a Andro- 
meda souths at 7b. 14m. 51s. p.m. On the 2nd Aide* 
bar&n souths at llh. 40m. 64s. p.m. On the 2nd 
Sirius souths at lh. 66m. 31s. a.m. Ou the 4th 
a Arietis souths at Oh. 4m. 48s. p.m. Ou the 3th. 
a Ceti souths at 0h. 60m. 24s. p.m. On the 7th 
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Pleiades souths at lOh. 82m. 28s. p.m. On the 11th 
Capella souths at llh. 48m. 54s. p.m. On the 14th 
Bigel souths at llh. 88m. 40s. p.m. On the 17th Al- 
deburan souths at lOh. 41m. 55s. p.m. On the 17th 



Lunar Eclipse at Greenwich on December 17th. 


Sirius souths at 12h. 56m. 33s. a.m. On the 20th 
j8 Tauri souths at llh. 10m. 33s. p.m. On the 23rd 
aOrionis souths at llh. 37m. 50s. p.m. On the 31st 



Solar Eclipse at Greenwich on December 81st. 


Aldebaran souths at 9h. 46m. 52s. p.m. On the 31st 
Sirius souths at llh. 57m. 84s. p.m. 

There will be a total eclipse of the Sun on the 
gist, risible as a partial eclipse in England. The 
^ne of totality or central shadow passes over the 


Carrihean Sea, the Island of Trinidad, and the North 
Atiantio Ocean; it enters the west coast of Africa 
near Cape Verd ; traverses the great desert of Sahara, 
Tripoli, and the Mediterranean Sea. The eclipse is 
lost in sunset immediately before reaching the Morea. 
At London nearly half the sun's diameter will be ob- 
scured by thelVIoon’s shadow. It begins at lh. 51m. 
p.m., reaches its greatest phase at 2h. 53m., and ends 
at 8h. 52m. p.m. 

Magnitude of the eclipse (the sun’s diameter = 

1 000):— At Greenwich, 0*446; at Cambridge, 0*450 ; 
at Oxford, 0*449; at Liverpool, 0*410; at Dublin, 
0*380; at Edinburgh, 0*374. 

The eclipse begins at Oxford six minutes earlier 
than in London; in Liverpool and Edinburgh a 
quarter of an hour earlier; and in Dublin half an 
hour earlier. 

E. J. Loive. 

THE MICROSCOPIC OBSERVER. 
DECEMBER. 

Notes on tiie Eunoi of the Past Autumn.— I 
venture to suggest to those collectors of Fungi who 
read Recreative Science, Hint a record of their dis- 
coveries during the last two months, when these re- 
markable productions come out in their gayest attire, 
will be of great interest and some value. I believe, 
upon the whole, the season has been a favourable one 
for the growth and development of species, especially 
of the Agaricini ; and 1 know that the number of col- 
lectors has been notably increased of late ; several 
fair Nature-observers of my acquaintance have com* 
j mericed the agreeable pastime of painting the forms 
they meet with. And ns we are not Hindoos to believe 
that those who eat munbroonis, whether springing 
from the ground, or growing upon a tree, equal in 
guilt the slayers of Brahmen, 1 make no doubt that 
the number of species proved to be edible has been 
added to since Dr. Badham’s “ Esculent Fungi” led 
the way towards a better npprec'utiou of their good 
qualities. 1 have no new specks or great rarities to 
bring forward myself, though l have had the grati- 
fication of seeing at least live thousand specimens of 
the large, fleshy, Club-of- Hercules Olavaria (C. pistil- 
laris, Linn.) congregated in a small copse. This 
being a new locality for this very local species, I would 
like it to be noted as Broadwas Brakes, near Wor- 
cester. To my knowledge it has been persistent in 
its habitation for seven years. Other observers have, 
however, seen greater rarities than this. An ardent 
cryptogamist, who will, I trust, when he reads this, 
send a list of his findings, wrote to me the other day 
relating the discovery of Hydnum carophyllea , which 
has been found but very seldom in this country. 

I have been asked more than once of late what 
fossil fungi have been found and described, and as the 
question is one of much interest, I Bhould like to place 
the following on record. 1 believe , at present, no others 
have been determined 
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Fossil Funoi fbom the Tebtiaby Beds of Silesia. 
Described by Professor Goeppert, F.M.G.S. 
ConiomyoeUB. Ecidium (Pers.) E, subcomutum. 
Pyrenomycetes. Hysterites (Goep,) II. serialis. Upon 
leaf of Salix varians (Goep.) Elsewhere I find a 
figure of this, under a slightly different name. Here it 




is -Upon the same fossil willow-leaf two other species 
of epiphytical fungi were detected, SpJuvritcs perforans 
and 8. vaynns, and a third plant grower, found upon 
CarpinuB ostryoides (Goep.), from the same sandstone, 
has been named Xylomilett maculatformia. Some highly 
interesting living fungi are figured in colours in 
the “ActR M of the Society of Naturalists of Bonn 
(vol. xxvii.), recently published. One species of 
Boletus in particular deserves notice, B. rubroponi- 
nosuB , on account of its extreme beauty ; the pileus 
and stem being bright crimson dotted with deep 
red, and the tubes being deep green, with bright light 
green intervening flesh. 

Polyporites (?). P. Bowmanni (Lind, and Hutt.) 
Coal measures of Wrexham. Hysterites labynnthiformis 
(Unger). On leaves, miocene schists of Radobojum, 
Croatia. H. opeyraphoides (Goep.) 

Zylomiiea. Z. umbilieatus (Unger). On leaves, 
miocene Behists, Radobojum. Z. zamiia (Goep.) On 
fronds of Zaraia at Bambergam. 

Exeipulilcs. E. Neesii (Goep.) On frond of Hy- 
mmophyllum eobelii. Coal-measures of Waldenberg, 
Silesia. 

Nyctomyceles (Hart.) N: antediluviamts (Unger). 
On leaves; miocene of Gleichenberg. N. entoxylinus 
(Unger). On fossil wood, of Asseras, Egypt. 

Khizomorpha (Roth.) B. fassilis (Goep.) On fossil 
wood (Betula), upper tertiary (?), Muskau, Silesia. 

There are, I believe, two or three other species of 
fossil epiphytical fungi described in a work on Fossil 
Thallogens, by M. Deboy, of Aix-la-Chapelle, to which 
I regret I have not access. From time to time new 
species are brought out in the “ Transactions of the 
Royal Academy of Vienna.” 

I am not aware of any fossil fungi having been yet 
detected in the rocks of this kingdom, with the ex- 
ception of the single Polyporites described by Bindley 
and Hutton, and to which a query may be attached. 
The miocene leaf-beds in the Isle of Man would pro- 
bably furnish Borne speoies of epiphytical genera if 
Ifcey were well searched. Geobge E. Roberts. 


JVIt j\foteworthyb Cforner. 

Snow-stabs.— Either the generality of mankind 
have not very good eyes, or else they have no great 
inclination to make use of them : they say they like 
to see what there is to be seen ; and they often go 
very much out of the way to gaze at what is but little 
worth their notice, whilo objects of the greatest 
beauty, and, as works of the great Author of beauty, 
most deserving of regard, are overlooked while lying 
immediately around them. We are not about to speak 
of microscopic researches. When you talk to your 
friends of calling in such optical help you at once 
alarm them. They have no microscope, and would 
not know how to use it properly were you to place the 



Particle* of Snow. 


instrument before them. We are addressing non- 
microscopists, desiring to direct their attention to the 
more minute, indeed* but still easily eeen parts of Na- 
ture, under the convtotion that they may find the 
purest satisfaction, end much profitable food for 
thought, in a line of study which is open to all/whe- 
tlier poor or rich, if they have but an average share 
of those faculties which are usually dealt out to our 
race. Good part of half a century ago, Dr. E. D. 
Clarke, the Professor of Mineralogy at Cambridge, 
mode a tour in Russia, and published an account of it. 
Among much that was new and surprising, he dwelt at 
special length upon the phenomenon of the wonderful 
star- shaped crystals of the snow in those frozen re- 
gions ; and he adorned his handsome end very coetly 
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quajto volume with plates of beautiful figures, to con- 
vine* his readers that it was no fanciful resemblance 
to start, such as they might see on the panes of glass 
in their breakfast-rooms, to which he was introducing 
them, but such forms as his own university might glory 
in, true mathematical stars, some with simple rays, 
like the star of heraldry, but more often divided and 
tub-divided — cut, as botanists would call it — like the 
leaf of a fora, or still more elaborately. We confess 
that it afforded us as much amusement as wonder 
when we first met with these plates, and read Dr. 
Clarke’s description of these supposed hyperborean 
curiosities, familiar as they were to our observation in 
the streets of London. Many a time and oft had we 
admired them as they lay upon the sleeves of our 
great coat— it was long before wrappers had come into 
vogue— which, protecting them from the heat of the 



Crystallizations of Frost on the Window. 


body, gave us the opportunity of observing them, as 
with breath held in, we took as near a view of the 
incomparable little crystals as we dared, well knowing, 
from frequent disappointment, that the heat radiated 
from the face was quite enough to reduce them to 
water in on instant. Forty years have passed away, 
and Dr. Clarke’s snow-stars appear to be nlraost as 
little known as ever. Professor Tyndall, speaking in 
his “ Glaciers of tho Alps” of a winter morning on the 
Mer do Glace, says: “At 0.80 the storm was so 
thick that I was unable to see the men at the stakes, 
which they had reached at that time, and the flakes 
sped wildly in their oblique course across the field of 
the telescope. Sometime afterwards the air became 
quite still, and the snow underwent a wonderful 
change. Frozen flowers, similar to those I had ob- 
served on Monte Rosa, fell in myriads. For a long 


time the flakes were wholly composed of these exqui- 
site blossoms entangled together. On the surface of 
my woollen dress they were as soft as down; the 
snow itself on which they fell seemed covered by a 
layer of down, while my coat was completely spangled 
with six-rayed stars.” “ The atmosphere was also filled 
with these flowers. From the clouds to the earth 
Nature was busy marshalling her atoms, and putting 
to shame by the beauty of her structures the compa- 
rative Imparities of Art.” And subsequently he tells 
us that these “ wonderful figures” had been observed 
by l)r. Scoresby in the Polar Regions, Mr. Glaisher 
at Greenwich, and himself on the summit of Monte 
Itosa, and elsewhere. We suppose we may consider 
that it is his persuasion that these snow-flowers are 
something of rarities. He would scarcely have men- 
tioned the names of their observers, and the places of 
observation, had he been awaTe of the undoubted feet 
that there is, perhaps, never a hard and snowy winter 
in England in which the ground, and every leaf, and 
every moving thing is not occasionally ornamented 
with “ ten thousand times ten thousand, and thou- 
sands of thousands” of these most admirable gems of 
Nature. The description of their fall and appear- 
ance, quoted from him above, would apply to several 
snow-showers during the present winter, 1860-1861. 
But we are indebted to him for a most beautiful expe- 
riment and important discovery connected with these 
stars. He has made it evident that the change of 
water into ice goes on by means of a crystallization 
which takes this same stellar form. Having watched 
the production of artificial ice in Harrison’s freezing 
machine, ertiich effects the object by the help of brine 
cooled by means of the evaporation of ether, and 
having seen little six-rayed stars of ice forming and 
rising to the top of the water in the shallow tin 
vessels used in the process — which fact, he thinks, 
was never observed before— he placed a large lens 
in the sunbeams, so that the rays were brought to 
a focus in the inside of a cube of clear ice. Along 
the course of the cone of light thus projected into 
the transparent mass, lustrous spots became visible, 
as though so many minute mirrors had been sud- 
denly placed within the ice, reflecting the light which 
fell upon them . Each of these brilliant spots was found 
to be surrounded by a liquid flower of six petals. 
At first these leaves had the form of the petal of a 
buttercup, with rounded outer edge; but as tho 
flower advanced to its full size, this edge extended 
itself to a point, the whole six petals assuming the 
spear-Bhaped form, with more or less deeply cut sides; 
in short, the whole was an exact copy of the snow- 
star. The conclusion was obvious ; the ice was melt- 
ing into water piecemeal, each little portion being 
removed in the same shape in which it had been 
added, that, namely, of a star exactly like those of a 
common snow shower. Professor Tyndall had before 
him a structure of Nature’s own moulding; and, as he 
was enabled to take it to pieces, he found that, as in 
all her other works, so here the most minute sub- 
divisions of the material used wore out into forms of 
perfect beauty. 


320 


BECBEATIVE SCIENCE. 


Something more about our Garden Snail.— I 
Venture to add to Mr. Edgeworth’s interesting paper 
a few observations of my own on the habits of the 
garden snail. I suspect that many of the empty shells 
found in the holes of walls are the shells of snails 
which have crawled in and could not get out again, 
either from the stones about these holes being dis- 
placed, or altered in position by winter frosts, or from 
the growth of ivy and other mural plants stopping up 
the fissure, and so preventing the snail’s exif in spring. 
Such imprisoned snails 1 have frequently found in an 
old garden wall of my own, and which I could not 
draw out without breaking. Again, it is just possible 
that the snail and the shell may have increased in size 
since it entered the hole, and so retreat would be 
impossible. This I quite believe occurs frequently 
with young and inexperienced snails. Snails will, 
when very hungry, eat the oddest of food. I have 
known them devour the pink lining of pill -boxes, and 
to dine heartily upon an old copy of the Times. Gar- 
deners are aware of this taste for literature, and label 
their flower-beds with china and wooden labels, instead 
of the old paper ones, which the snails soon found out 
and discussed. The glutinous secretion with which 
their bodies are coated is impervious to moisture, and 
cannot he dissolved in either rain or spring water. It 
soon dries when exposed to the air or Bun, and hence 
we rarely see snails or slugs walking about in the sun- 
shine, or on very windy dayB. I cannot altogether 
account for the glutinous trail snails leave behind 
them ; that it enables them to pass over the surface 
of the earth with greater freedom in dry weather there 
can be no doubt; yet 1 believe it serves othqj purposes 
than this. May it not assist in guiding them to each 
other in the breeding season, they being hermaphro- 
dites ? Their sense of smell is wonderfully acute, 
though their organs of vision be too complicated for 
man at present thoroughly to understand. Snails 
have most truly a “ telescopic eye,” for it is worked 
much in the same way as we do that useful instru- 
ment. It also acts as a feeler, and possibly, like the 
antennae of moths and butterflies, may be used as an 
organ of hearing. Our garden univalvo is strictly an 
air-breathing animal, furnished with lungs or a pul- 
monary sac ; so are all our numerous fresh-water 
snails, and though the latter pass so large a portion 
of their life at the bottom of lakes and poudfi, yet 
they are frequently compelled to come to the Rurfuce 
to respire. It cannot have escaped the observation of 
many that the house of our garden snail is coated over 
with a fine transparent varnish, almost horny in its 
character. This varnishing of the shell the animal 
has particularly to attend to, or it would soon perish 
from the action of the atmosphere. The shell itself 
is composed of carbonate of lime, with a very small 
proportion of animal matter diffused through its sub- 
stance. If the second winter’s frost usually kills our 
poor snail, why, may we ask, does not the first? 
iVost, I feel more than assured, has nothing to do 
with the death of snails. Nature has been too pro- 
vident of her creatures to permit this, and has so fur- 
nished our snail with an external covering, and a 


secretion to seal np the operculum, which will resist 
any amount of cold to which this animal may be sub- 
ject How do our shell-less snails survive the frosts 
of winter ? They must be frozen, yet life is only sus- 
pended, perhaps mercifully, when no [food can be 
procured. — Henry Moses, M.D., Reading, Berks. 

The Rising and Setting of the Sun Physio- 
logically CoNsinERED.— In observing the solar disc 
for the purpose of noting his spots, etc., I am 
accustomed to apply eye-pieces of various powers to 
my telescope, as occasion may require. One of these 
— a low power— gives a field of view about 4 O’ in dia- 
meter, and this takes in the whole disc of the sun, 
with a margin of sky all round, nearly b' in breadth. 
Now, whether I observe the sun at noon, sunrise, or 
sunset, the space occupied by it in the field of view is 
the same ; so that thiR becomes at once a simple and 
convincing proof in itself, without resorting to more 
delicate contrivances, such as fixing cross wires 
within the telescope, so as to intersect the field of 
view, by means of which the difference in the appa- 
rent diameter of either body at apogee and perigee 
becomes very sensibly manifest. Strictly speaking, 
the apparent diameter of these bodies is greatest 
when on the meridian, they being then about 4000 
miles nearer to us than when upon the horizon. This 
illusion is also very strikingly manifested bb regards 
the relative distances of the fixed stars. Take for 
example Castor and Pollux. Do they not seem to 
appear at least three times as far from each other 
when rising as when near to our zenith? And yet 
theory and measurement show that they actually 
appear closest when nearest to the horizon, in 
obedience to the law of refraction in altitude. — A.L. S. 

Hauits of Vespa Vut.garih. — The Rev. C. Hope 
Robertson’s remarks on my paper on wasps require 
me to vindicate the accuracy of my own observations. 
“ Before I finish,” were my words, “I may observe 
that my remarks have been entirely confined to the 
common ground wasp (Vespa vulgaris). My obser- 
vations nro merely true with regard to this one 
species.” I thought that I had sufficiently warned 
my readers against confusing the habits of this 
wasp and those of other kinds. Mr. Robertson has 
seen wasps entering his hives, and so have other 
people, but neither be nor they seem to have deter- 
mined what species of wasp. If the ground wasps 
killed bees it is probable that they would carry 
some of their bodies home ; and often as I have 
watched the nests of the Vespa vulgaris , I have never 
seen one of them return home with a bee in his man- 
dibles. The tree wasp, and another very common 
species of ground wasp, are both larger than the Vespa 
vulgaris, and are, doubtless, better able to cope with 
bees ; besides, 1 have seen one of these insect* 
carrying home a bee. A hasty observer might very 
easily not distinguish the difference, and hence, 
doubtless, arose Mr. Robertson’s mistake. Ento- 
mology is a science that requires the greatest accu- 
racy, and people should think twice before they impugn 
the veracity cf others..— Richard L. Edgeworth, 
Rdgewwihtotcn* . . 
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BRITISH SHELLS OF COMxUON OCCURRENCE. 


The Lmacida , or land-plugs* arc repre- 
sented conchologically by the tliin. crusta- 
ceous shells found on dissection within their 
mantles, being, as everybody familiarly knows, 
outwardly destitute of shell. This shield is 
protective of the cavity employed in respira- 
tion. Figs. 1, 2, 8, and 4 represent four of 
these shields, extracted from the milky, 
yellow, tree* and spotted slugs respectively 
(Limax agreslis, X. Jlavus , X. arbor um, X. 
cinereus. 

These creatures, as every lover of a garden 



1. Limax agrestis (the Milky Slug), Muller . 2. L. 

flavus (the Yellow Slug), Linnanu . 8. L. arborum 
(the Tree Slug), Chuutereaux. 4. L. cinereus 
(the Spotted Slug), Muller. 

too well knows, are powerful vegetable feed- 
ers, making their appearance in damp weather 
in multitudes like an Egyptian plague. Their 
destructive voracity enables them to secrete 
an exuberance of white milky mucilage from 
their bodies, to discharge this copiously when 
irritated, and to mark their devouring tracks 
in their slime. Like linseed and other muci- 
laginous matter, animal and vegetable, slugs, 
when boiled, have been employed as a cure for 
consumption. When hard pressed by hunger 
only, will they eat dead earth-worms, and 
hence their blight falls chiefly on the growing 
plant. The observer may occasionally have 
felt startled to see the Limax suspended, by 
an almost invisible but very tenacious thread 
which it possesses the power of spinning, be- 
twixt him and the light. This is used by the 
slug to drop from on high. Like the spider, 
it exudes this mucous thread from the secre- 
tions of its body. Encumbered with no 
mansion which it must carry on its back like 


the snail (KeUx) t the slug is yet more hardy 
without its shelter than the Helix , and remains 
active far into the winter, when the other 
lies dormant in the crevice of the wall. 

The most common slug of the fields, X. 
agreslis , or milky slug, about an inch and a 
half long, is the most destructive of mollus- 
cous animals, devouring the roots of plants 
a3 well as their leaves. It is bisexual and 
very prolific, breeding several times a-year ; 
and Chautercaux counted 380 eggs doposited 
by two individuals betwixt April and No- 
vember, laying from thirty to seventy at a 
time. They rapidly increase in size, and 
reach maturity in three months, although 
they probably begin to lay eggs in about 
two. The X. Jlavus , or variegatus (for al- 
though the lower surface bo yellowish-gray, 
the upper is thickly and irregularly-spotted 
1 blackish-brown), has a limpid slime, but se- 
cretes, when irritated, a thicker bluish-white 
mucus. On reaching any twig or place where 
there occurs a difficulty of proceeding, it 
allows itself to drop or be slowly lowered by 
its thread of adhesive mucus, which at length 
gives way. This is the slug which is found 
under damp turf and stones, beside walls 
and among plants. It is twice the size of 
the field slug, being from three to four and 
sometimes even five inches long. Mr. E. J, 
Lowe says it is best known as the cellar slug, 
and is in such situations gregarious. The 
tree slug (X. arborum) is grayish, with mar- 
bled side* stripes, and a dusky band along 
tlio back. It feeds upon wood and affects 
decaying trees, whence it uses its mucous 
thread to descend. The spotted gray slug 
(X. cinereus ), best known as the black slug, 
but not to be confounded with the Avion, 
though less common than the field slug, is 
very abundant in damp situations, under de- 
caying wood and fragments of stones in 
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gardens, hedges, etc., end in cellars and out- 
houses; copious rain, or even dew, enticing it 
from its retreat. It is the largest of the 
slug family, being six inches long, and will 
be found handsomely formed when atten- 
tively surveyed. It is circular on the back, 
acute and pointed at the tail ; with upper 
tentacles of great length and short lower 
ones ; it secretes colourless mucus. The 
shield is slightly stained with pink. It 
deposits during spring from fifty to sixty 
eggs, attached in heaps together, under 
stones and at the roots of grass and trunks 
of trees. 

The Helix, or snail, lias a shell spirally 
rolled, and although possessing no operculum, 
it substitutes that filmy mucous covering, by 
means of which it closes up its shell, and 
which is perforated with holes to enable it 
to breathe, liemaining concealed in obscu- 
rity during the day, it comes forth to feed 
evening and morning, or after rain, retiring 
from business altogether in the winter into a 
hole or crevice, or amongst moss, and shut- 
ting up shop till the return of solar heat. 
When in motion it carries its shell balanced 
obliquely on its back, and keeps advancing 
and retracting its tentacles. It is quite as 
destructive to vegetation as the slug. 

We should have enough to do to describe 



U-10. ll-ltf. 13-U. 


6*6. Vitrinft pellucida (the Transparent Glass Bubble 
Shell), Muller . 7-8. Zonites eellarius (the Cellar 

Snail), ibid. 0-10. Z. alliarius (the Garlic Snail), 
ibid, 11-18. Z. nitidnlug (the Bull Snail), lira- 
parnaud , 13-U. Z. purua (the Delicate Snail), 

Alder . 

all the species and varieties, for of Helices 
alone we may count at least forty. The 


Vi Irina pellucida, or transparent glassy snail 
(Figs. 5 and 6), found among the putrescent 
leaves, moss, and decaying wood of planta- 
tions and hedge-bottoms, and also under 
stones, is an exceedingly thin, transparent, 
glossy, smooth, and fragile watery-green 
shell, through which the mantle of the 
animal within is reflected. It is elliptical in 
form, with three and a half depressed whorls. 
The shell of the Zonites eellarius , a cellar 
snail (Figs. 7 and 8), is also shining, smooth, 
and pellucid, and of a pale yellowish horn- 
colour. It is found in cellars, drains, and 
shady courts, in fields and woods, under 
stones, and amongst grass. The shell of the 
garlic snail (Zonites alliarius , Figs. 9 and 
10), is nearly flat, and more convex, yellower 
in colour, but equally pellucid, smooth, po- 
lished, and fragile. Some of these creatures 
have, when alive, a strong odour of garlic, 
some have it on being plunged in bot water 
(which is the readiest way of killing them for 
the shell), though not when alive. Its num- 
bers in our bag, as swept down a river, are 
somewhat extraordinary. 

The little Zonites nitidulus (Figs. 11 and 
12) takes from its shell the name of little 
shining snail. A deep umbilicus is seen in 
the shell. The animal is also called the “ dull 
snail,” from its leaden colour; but the shell, 
three-tenths of an inch in diameter, is of a 
yellowish horn-colour, and very like Z, ceU 
larius . Another of these small shells, the 
delicate snail, Z. purus (Figs. 13 and 14), is 
only two lines or less in diameter ; it is not 
very common, but, like the rest, smooth, 
glossy, and transparent, and may be known 
by its mouth, which is placed obliquely. It 
cannot well be confounded with Z. radiatus , 
the rayed snail shell (Figs. 15 and 16), for 
that, although polished, shining, and pellucid, 
is regularly striated or wrinkled, and is horn 
or amber coloured, and two lines in diameter. 
Z. cxcavatus (Figs. 17 and 18) is a quarter of 
an inch shell, of which there are multitudes 
in our bag, found under felled timber and 



EE CEE ATI YE SCIENCE. 


decayed wood. Z. nitidus, the shining snail 
(Figs. 19 and 20) is likewise pellucid, the 
colour being brownish horn, its diameter a 


1510. 17-18. 


10 - 20 . 21 - 22 . 

10-16, Z. radiatulus (the Ilayod Snail), Abler. 
17*18. Z. excavatus (the Excavated Snail), Bean. 
19-20. Z. nitidus (the Shining Snail), Muller. 
21-22. Z. crystallinus (the Crystalline Snail), ibid. 

quarter of an inch. In pine-beds and damp 
hothouses, where it is found largely congre- 
gated, sad havoc is perpetrated by this tiny 
snail. The Z. crystallinus of Muller (Figs. 
21 and 22) scarcely exceeds an eighth of an 
inch in diameter, and occurs amongst decayed 
leaves and stones. 

Of the Helices proper, we figure fifteen 
different species; they are mostly too well 
known to require to be more than mentioned. 
Of these the largest and most familiar, Helix 
aspersa, or common snail (Fig. 23), is the 

23. 21-20. 


2t‘-27. 

28. Helix aspersa (the Common Snail), Muller. 
24*25. H. revelata (the Green Snail), Ftruesac, 
26 27. H. nemoralis (the Girdled Snail), Finnan* . 

largest and most destructive in the garden. 
Its usual diameter is an inch and a-half. It 
is olive coloured, with dark brown bands. 


The shell is in reality not slimy, though ap- 
parently rough on the Burface. It is alleged 
that barrels are exported as a dainty to 
America, and that the London markets are 
largely supplied with it as a remedy for pul-* 
monary complaints. In the United States it 
has been successfully acclimatized, and is 
now getting common. It has a penchant for 
nettles, wild celery, elder Primula vulgaris , 
and will climb walls, and apple and scented 
poplar trees, to a great height, but is capable 
of a long fast. Mr. Lowe mentions one that 
fasted 108 days in summer. The green snail 
(H. revelata , Figs. 24 and 25) is very rare 
and pretty. It w as added by Edward Forbes 
in 1839 ; he found it near Doyle’s monument 
in Guernsey. The yellowish-green H nemo- 
ralis, or girdled snail (Figs. 26 and 27), is 
abundant and beautiful, and known to every 
one. This snail also lias been introduced 
into North America, where it is becoming 


28 20 . 


30-31. 

28-20. II. hortensis (the Garden Snail), Montagu . 
30-31. H. arbustorum (the Shrub Snail), Linnaus. 

common. It is about seven-eighths of an 
inch in diameter. In about an hour after a 
shower, the banks they frequent become 
quite covered over with them, where in dry 
weather not one is to be found, as they retire 
into holes in the ground, and amongst grass, 
roots, and rubbish. The H hortensis, garden 
snail (Figs. 28 and 29), is, like the preceding, 
very varied in its colours, though less in its 
size, which is three-fourths of an inch in 
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diameter. The shrub snail (Figs. 30 and 31), 
which nearly resembles this, is pretty and 
interesting. The zoned snail, H. virgata 


^ & 

82-88. 31-35. 



36-37. 38-39. 


2-83. H. virgata (tho Zoned Snail), Da Costa. 
84-85. H. caperata ("the Black -tipped Snail), 
Montagu. 30-37. H. erioetoruni (the Heath Snail), 
Miiller. 38-39. H. hispida (the Bristly Snail), 
Linnaut. 

(Figs. 32 and 33), is more peculiar to chalk 
and lime districts ; and the little black -tipped 
snail, H. caperata (Figs. 34 and 35), which 
might at first eight bo mistaken for the 
zoned snail, is a Dorsetshire snail, added by 
Dr. Pulteney. Of the others which arc 
figured, the heath snail is pale green in colour, 
and the bristly snail (IT. hispida), which as- 
sociates with it on the dry heath, is nearly 
grayish. The last shell is scattered over with 
bristles, but its diameter is only a quarter of 
an inch. The prickly snail (Fig. 42), though 



40-41. 

42. 

O 9 

Hi 

45-46. 

47-48. 


@ If 


43-44. 



40-41. H. sericea, Dniparnaud. 42. H. aculeata (the 
Prickly Snail), Muller. 43-44. H. fulva (the Top- 
shaped Snail). 45-46. H. pulchella (the White 
Snail ), Miiller. 47*45. H. rotundata (the Radiated 
Snail), ibid. 49-50. H. pygmoca (the Pigmy Snail), 
Ifraparnaud (much exaggerated, see scale betwixt). 


more minute, is still more remarkable from 
having the appearance of large prickles on 
its shell. Amongst these very small shells 


are the top-shaped and white snail, the radi- 
ated, and finally tho pigmy snail, whose 
diameter is less than a line. 

We shall still go to our bag for one more 
handful of miscellaneous shells, which differ 
much from the Helices now disposed of so 
far as we have got them in our budget. Our 
greatest regret is the absence of IT. pomatia , 
the largest of the British land shells, the 
favourite shell food of the Romans, still eaten 
in many parts of modern Europe. 

The Butimus obscurus, dull or dusky 
twist shell, is considered to derive its first or 
generic name from a G-reok term signifying 
insatiable hunger (0 oM/jlos), and its specific 
from the Latin, indicative of its colour (dusky 
or dull), for scientific jargon is generally 
macaronic, and by no means minds a Babel 
of languages. The shell is not large, being 
generally under half an inch in length and a 
couple of lincB in breadth. It is unpolished 
in appearance ; and though the animal within 
bears a resemblance to the Helices, or snails, 
the shell without tapers much more consider- 
ably, and in crawling the creature carries its 
shelter balanced on its back, directed a little 
to tho right, at an angle of 50°, or drags it 
along tho ground, and holds it when at rest 
at an angle of 45*. It is found in woods and 
under mossy trees, on walls and under Stores. 
It crawls with speed, as if to justify tfc im- 
putation of being very devouring, and of 
getting rapidly through its fortune. It is by 
no means rare in England. Macgillivray 
and Duncan first found it in Scotland amidst 
the ruins of Dunottar Castle ; and it must 
have an affinity for old castles, as Mr. E. J. 
Lowe mentions as aMidland habitat Notting- 
ham Castle yard. Three examples next turn 
up of the chrysalis snail shell, or pupa. 
Their fancied resemblance to chrysalids give 
the pupae their name. They are similar in 
their habits to the Bulimi , feeding on vege- 
table substances; residing under mosses, 
herbage, or stones ; inert in continued drought, 
and searching mostly for food at night, when 
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the grass is moist. Unlike the Bulimus, 
however, the Pupa umbilicata, for instance, 
is a slow mover, and carries its shell at the 
moderate inclination of 15’ j and the shell, 



51. • 52. 53. 51. 


51. Bulimus obscurus (the Dusky Twist Slu-11), 
Mtilkr. 52. Pupa umbilicata (the IJmbilieatcd 
Chrysalis Shell), Draparnaud. 53. Pupa pygmcra 
(tho Pigmy Chrysalis Shell). 54. P. Substriata 
(the Six-toothed Chrysalis Shell), Jeffrey 8. 

instead of tapering like the Bulimus y conics 
abruptly to an a-pcx. It is very minute, 
usually only the ninth of an inch long and the 
twentieth of an inch broad. Wherever lime- 
stone or chalk abound, there it is found, 
whether in the cracks of old walls, amidst 
ivy, under stones and the bark of trees, or 
on the sea cliffs and valleys. If, however, 
the P. umbilicata be minute, the P. pygmcea 
is exceedingly minute, being not more than 
a lino in length. By most authors this tiny 
shell, found, though not abundantly, in all 
parts of Great Britain and Ireland, both in 
wet and dry situations, but principals in 
dry, is classed as Vertigo pygmcea. The P. 
8ubitriata, so called from its cylindrical, 
shining, polished little surface being streaked 
longitudinally, is much the same size, a lino 
long, half a line broad, and though rare 
where it is found, is at the same time widely 
diffused from Cornwall, Devonshire, and Suf- 
folk, to Preston, Lancaster, and Newcastle- 
upon-Tyne. And speaking of Newcastle- 
upon-Tyne, it ought to be mentioned that 
Mr. Joshua Alder, the great molluscous au- 
thority and genius loci , has pointed out a 
remarkable structure in the interior of the 
pupa t the use of which has not yet been 
ascertained. It consists of a raised thread- 
like laminar process, winding spirally round 
the columella, and similar lamina running 
spirally on the upper side of the volutes, 


with small flat transverse plaits at intervals 
in the interior. 

The widely-spread Balea fragilis has 
been confounded with tho pupa, but it is 
far too tapering. It is a small, thin, delicate. 



53. 56. 


53. Union fragilis (tlio Fragile Moss Shell), Drapar- 
naud. 56. Clausilia nigricans (the Dark Close 
Shell), various. 

shining, and rather transparent shell, of a 
yellowish-horn colour, and in length about 
the third of an inch. It is found in trunks 
of trees, and amidst mosses and lichens. 
The dark close shell, Clausilia nigricans> 
with which we have grouped it, is bettor 
known as the common Clausilia; but it is 
quite a conehologist’s shell, having long 
escaped vulgar popularity, though very gene- 
rally distributed throughout Great Britain. 
This exclusiveness is due to its habits and 
colour, which render it far from easy of 
detection. Its length is half an inch, breadth 
from a twelfth to an eighth, and it inhabits 
old walls. The animal, as may be inferred 
from the shell, is very thin and slender, so 
much so that in motion it is incapable of 
raising its shell, but drags it along in the 
same lino as its foot and neck, although when 
going to repose it inclines it at an angle of 
70®. It derives its generic name from a 

4 H 

57. 58*50. ‘ 

57. Zua fabric* (the Common Varnished Shell), 
MiilUr, 58*59. AzecatridenB (the Glossy Trident 
Shell), PulUney . * 

shelly bone attached to the columellar teeth, 
and termed the clausium f from closing up 
the aperture when the animal has retired 
within its habitation. The next little group, 
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Zua lubrica (common varnished shell) and 
Azeca iridens (glossy trident shell), are pa- 
rallel in character, only the Zua is toothless, 
the Azeca ovate and toothed in the mouth. 
Both inhabit close shady wood, moss, and 
under stones and decayed leaves. The one 
is not quite, the other about, a quarter of an 
inch in length. The next group comprises 
the needle agate shell (Achatina acicula), 

i 

60 . 

60 . Achatina acicula (the Needle Agate Shell), 
Muller. 01 - 03 . Sucoinea putris (the Common 
Amber Snail), Unnaus. 03 . Physa fontinalis (the 
Stream Hubble Shell), ibid. 64 . 1 \ hypnorum 
(the Slender Bubble Shell), ibid. 

the shell of the common amber snail (Suc- 
cinca putris), and two Physa or bubblo 
shells (P. fontinalis and P. hypnorum ). The 
first is indeed minute, interesting, and ex- 
tremely delicate, having six convolutions, 
though only a fifth of an inch in length ; 
but, indoed, dead specimens found in old 
Saxon coffins are more frequent than living 
ones occurring amongst roots of grass and 
moss. Succinea is from sued mini, amber, 
and putris means filthy ; but there is nothing 
repulsive about the shell, which, with its 
variety, 8. gracilis (slender), is found always 
near water, either crawling on mud or damp, 
or attached to succulent plants. They are 
never found, however, in the water. Not so 
Physa fontinalis, as its name implies, physa 
(<f>v<rcu2), inflated or blown out, and fontinalis, 
residing in springs or fountains. Yet the 
creature is herbivorous, feeding on the leaves, 
especially of Potamogeton, in lakes and rivers. 
Beneath the water it glides along with mode- 
rate, uniform motion, produced by the undu- 
lations of its foot. In the air it advances by 
jerks, without protruding its tentacula ; and 
Montagu asserts that it will sometimes let 



itself down gradually by a thread affixed to 
the surface of the water, as the Limax drops 
itself from the branch of a tree. P. hypno- 
rum is found in ditcheB and stagnant pools 
in many parts of Great Britain and Ireland. 
The mud is prolific of shells; witness the 
Planorbis family, of which nine species are 
figured below. They have been likened to 







75*76. 77*78. 


(15-66. Planorbis corneus (the Horny Coil Shell), 
Lintueus. 67. P. albus (the White Coil Shell), 
Miiller. 68. P. nautileus (the Nautilus Coil 
Shell), Linnaeus. 60. P. marginatus (the Mar- 
gined Coil Shell), Drapamciud. 70. P. carinatus 
(the Carinated Coil Shell), Muller. 71-72. P. ror* 
tex (the Whorl Coil Shell), Linnaeus* 73-74. P. 
spirorbis (the Rolled Coil Shell), MiiUer. 75-76. 
P. contortus (the Twisted Coil Shell), Linnmu. 
77-76, P. nitidus (the Fountain Coil Shell), ibid. 

the fossil Ammonites, for which they might 
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be taken as miniature copies. The name is 
hence a kind of contradiction in terras, com- 
pounded of the words which signify “flat” 
and “ ball.” The largest is tho P. corneus 
(Figs. 65 and 06), an inch in diameter; the 
others are P. albus , from one-fourth to one- 
fifth ; P. nautileus , one-eighth to one-tenth ; 
P. marginatus , five-eighths; P. carinatus, 
P. spirorbis , one-fourth ; and P. coniortus, 
one-fifth of an inch in diameter, respectively ; 
whilst P. vortex is usually only from three 
to four lines, and P. nitidus two and a-half 
lines. These shells are found in the slow 
rivers, pools, and stagnant waters of England. 



82. 83. 84-85. 86. 


79. Liranaeus auricularius (the Wide-eared Mud Shell), 
Linnaua . 80. I;, pereger (the Travelled Mud 

Shellh Muller. 81. L. Htagnalis (the Lake Mud 
Shell), Linnaus. 82. L. foasarius (the Ditch 
Mud Shell), Turton. 83. L. glaber (tho Eight- 
Whorled Mud Shell), ibid. 81-85. L. palustria 
(the Marsh Mud Shell), Linnania, 86. L. gluti- 
nosus (the Glutinous Mud Shell), Muller. 

The P. vortex does not actually reside in the 
mud) but on its surface ; but more especially 


occupies the stems and leaves of plants, both 
in and out of the water, retiring into recesses 
and cavities in the banks formed by the plants 
or their overlying stems or leaves. In point of 
fact, the mud shells, par excellence , are the 
group of Limncecea , of which there are 
given seven examples (Figs. 79—86). The 
family is wide spread, the shells are fragile ; 
and Mr. Lowe has noticed that the property 
of walking upside down on tho ceiling, apper- 
taining to the house-fly (Musca domestica ), 
lias been introduced by tho Limnseus into 
the watery regions, “ for it as easily crawls 
upside down on tho surface of tho water 
basking in the sun, as it moves in tho ordi- 


9J. 

87. Aucylus fluviatilis (the Common Liver Limpet), 
Muller. 88. A. oblongus (the Oblong Lake Lim- 
pet), Kighffoot. 89. Carychium. minimum (the 
Minute Sedge Shell), Miiller. 90. Limax brun- 
neus (the Brown Slug), var., Drapamaud . 

nary manner on the surface* of the mud.” 
The lake and river limpets, Ancylus oblongus 
and A. fluviatilis (Figs. 87 and 88) are small 
breathing animals; and the minute sedge 
shell, Carychium minimum (Fig. 89), though 
common, is almost microscopical. 

The embryo naturalist, perchance, may 
imagine that a complete cabinet of common 
shells could be easily set up ; but it is not 
every one whose enthusiasm would lead them 
to undergo the task. Tho man of science is 
well aware that he must trace out the wonders 
of the living creation in their native haunts, 
in order to their perfect comprehension ; we 
are therefore glad to know that the York 
Natural History Society collects and Bends 
out to subscribers the shells and fossils of 
different British districts and strata, at some- 
thing like ten shillings a set. 

William Wallace Fyfb. 
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ON THE FALL OF FROGS, TOADS, AND FISHES FROM THE SKY. 

— tt — 


MM. Dumehil and Bibron, in their “ His- 
toire des Reptiles (suites a BufFon.tome viii.),” 
devote Beveral pages to what they term Les 
pretondues pluies de crapaudset de grcnouillcs. 
This very expression at once indicates their 
utter disbelief of the statements, or rather the 
accuracy of the accounts which from time to 
time have been laid before the public, both 
in the ordinary journals, and in the proceed- 
ings and transactions of scientific societies. 

Incredulity may be carried too far, even 
in matters of science, and we ought not 
hastily to reject the testimony of persons 
who can have no motive for the practice of 
deception, some of them, moreover, persons 
of learning and science, and well capable of 
making uceurate observations. It is not be- 
cause we ourselves have never witnessed a 
strange and startling phenomenon, that we 
are to reject it as unworthy of credit ; and this 
the writer is certain would be admitted by 
his lamented and highly -gifted friend now no 
more — we mean M. Bibron, late of the Jardin 
de Plantes, Paris, whoso work is replete with 
marvellous details most interesting to the 
zoologist. It is true that the accounts are 
fairly stated, but they aro sifted with that 
rigidity of acumen for which the French 
savant is so pre-eminently distinguished ; 
yet, here again, so it seems to us, this rigi- 
dity may be carried too far, and we ourselves 
have often joked with our friend (alas ! those 
days have passed for ever) on this very sub- 
ject. It cannot be doubted but that fishes 
are occasionally scattered over tracts of land 
far from any lake, pond, or river— (but here, 
as may he expected, the distance varies)— and 
if so, as we think we can prove, why may not 
other tenants of lakes and morasses bo acted 
upon by the same, or similar forces, and sur- 
prise, by their unexpected appearance, the 
occupants of the necessarily limited district 


where they fall P Why may not the frog, 
myriads of which inhabit the marshes and 
meres of temperate and southern continental 
Europe (we say nothing of other countries) be 
carried up in its tadpole, or very young state, 
and precipitated alive like little fishes P 
But though, on certain occasions, a fall of 
frogs or toads in their young condition, when 
they congregate in multitudes together, may 
have taken place, we expressly guard our- 
selves from saying that this is always the 
case whenever a sudden appearance of these 
reptiles in vast multitudes takes place, in 
spots where they bad not been previously 
noticed, or at least not in such myriads. 
Showers of rain call them from their lurking 
holes, or other obscure retreats. At the 
same time we would ask, “ Is this the ration- 
ale on every occasion P” MM. Dumoril and 
Bibron say it is. 

True it is that, in our island, statements 
of such occurrences aro to be received with 
caution ; and, with respect to ftogs and toads, 
we know not that we can advance anything 
positively demonstrative of their descent from 
on high. At the same time, if we turn to 
France, and other vast portions of the Con- 
tinent, what have wo in England to compare 
with the morasses, waste watery lands, woods, 
and what would be called jungles in India — 
to the cultivated lands, the trim hedges, the 
inclosed fish-pools, nay, even the meres and 
lakes of our island. In some parts of 
France, dykes, ditches, and marsh lands 
nightly resound with the croak of frogs (that 
is, in spring and early summer), one speoies 
of which is a delicacy for the table. Well, 
we have no such frog-nurseries in our coun- 
try ; we have sometimes scarcely enough of 
these reptiles to feed trout, pike, and sizeable 
perch. How then can we expect showers qf 
i frogs ? We say, therefore, that in our highly- 
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cultivated (and almost frogless island) such 
precipitations cannot be expected. 

Less frequent also are “ shoivcrs ” of 
fishes in our island than on the Continent ; 
nevertheless, the instances on record are 
tolerably numerous, and we may easily sup- 
pose that all have not been made public. 

In Hasted’s “History of Kent” occurs 
the following narrative : — ' “ About Easter, 
1666, in the parish of Stanstead, which is a 
considerable distance from the sea, or any 
branch of it, and a place where there are no 
fish-ponds, and rather a scarcity of water, a 
pasture field was scattered over with small 
fish, in quantity about a bushel, supposed to 
have been rained down from a cloud j there 
having been at the time a great tempest of 
thunder, rain, and wind. The fish were 
about the size of a man’s little finger. Some 
were like small whitings, others like sprats, 
and some smaller, like smelts. Several of 
these fish were sold publicly at Maidstone 
and Dartford.” A writer commenting on 
this narrative, says — “ The hypothesis that 
the fish had been rained down from a cloud, 
is one which certainly taxes the powers of 
belief.” 

In the year 1830, tho following appeared 
in a local Scotch newspaper : — “ On the 9 th 
of March, 1830, the inhabitants of the island 
of Ula, in Argyleshire, after a day of very 
hard rain, were surprised to find numbers of 
small herrings strewed over the fields per- 
fectly fresh, and some of them exhibiting 
signs of life.” It cannot be doubted that 
the fish were lifted up by a strong driving 
wind, and carried inland to the spot on which 
they fell. 

A writer in “ Rees’ Cyclopedia,” says — 
u The raining of fishes has been a prodigy 
much talked of in France, where the streets 
of a town at some distance from Paris, after 
a terrible hurricane, in the night, which tore 
up trees and blew down houses, were found 
in a manner covered with fishes of various 
rises.*' The people absurdly believed them 


to have been generated in the air, and to 
have fallen from the clouds ; but it waa soon 
found that a well-Btocked fish-pond had been 
blown dry by the hurricane ; the great fish 
only, too heavy to be lifted up, being left at 
the bottom. 

The subjoined extracts from the Times, 
March 10th, 1869, will at least command 

attention : — 

“ Shower of Fish xn thb Vallby 
or Aberdauk, Glamoboansiiibb, South 
Wales. To the Editor . Sir, — Many of 
your renders may perhaps like to see the 
facts connected with this phenomenon. They 
will be better understood in the words of the 
principal witness, as taken down by me on 
the spot, where it happened. The man’s 
name is J. Lewis,” etc. 

“ ‘ On Wednesday, February 2nd, I was 
getting out a piece of timber for the purpose of 
setting it for the saw, when I was startled by 
something falling all over me, down my neck, 
on my head, and on my back. On putting 
my hand down my neck, I was surprised to 
find they were little fish. By this time I 
saw the whole ground covered with them. 
They were jumping all about; they covered 
the ground in a long strip of about eighty 
yards by twelve, as we measured afterwards. 
That shed (pointing to a very large work- 
shop) was covered with them, and the spouts 
were quite full of them. The brim of my 
hat was full of them. My mates and I 
might have gathered bucketsful of them. 
We did gather a great many, about a bucket- 
ful, and threw them into the rain-pool, where 
some of them now are. There were two 
showers with an interval of about ten 
minutes, and each shower lasted about two 
minutes or thereabouts. The time was eleven 
a. m., the morning up-train to Aberdare was 
just passing then. It was not blowing very 
hard, but was very wet ; the wind was rather 
stiff (as io-day), and from the south-west. 
The fish came down in a body with the rain, 
as it wore.' 
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“ Such is the evidence I have taken for 
the purpose of being laid before Professor 
Owen, to whom I shall send eighteen or 
twenty of the little fish. Three of them are 
large and very stout, measuring about four 
inches in length, the rest are small. There 
were some (but since dead) fully five inches 
long. They are very lively. 

“John Griffith, 

“ Vicar of Aberdare and Rural Dean. 

* Vicarage, Aberdare, March 8th, 1859.” 

What the species of fish were we have 
not learned, but probably stickleback, min- 
nows, and young fry. 

In the Critic, for March 5th, 1859, is a 
notice of the foregoing occurrence, taken 
from the Monmouthshire Merlin. 

In India, falls of fishes appear to be far 
more frequent than in Europe, and wo con- 
tinually receive notices of them. 

“I was,” says a gentleman, “as incredulous 
as my neighbours, until I once found a small 
fish, which had apparently been alive when 
it fell in the brass funnel of my pluviometer, 
which stood on an insulated stone pillar, 
raised five feet above the ground, in my 
garden." 

In September, 1839, writes another gentle- 
man,* “ In a spot about twenty miles south 
of Calcutta, at two in the morning of the 
20th inBtant, we had a very smart shower of 
rain, and with it descended a quantity of 
lire fish, about three inches in length, and all 
of one kind only. They fell in a straight 
line from my house to the tank, which is about 
forty or fifty yards distant. Those which 
fell on the hard ground were, of course, killed 
from the fall; but those which fell where 
there was grass sustained no injury, and I 
picked up a large quantity of them alive and 
kicking, and let them go into my tank. The 
most strange thing in connection with this 

• See M Journal of Asiatic Society, Bengal,” yoI. vi. 
p. 465. Paper by Mr. J. Prinaep, Secretary to the 
Society 


event was, that the fish did not fall helter- 
skelter, here and there, but in a straight 
line, not more than a cubit in breadth." 

A lady, residing at Moradabad, in a letter 
to a friend in England, gives an account of a 
number of fish which had fallen in a shower 
at that place. Of these many were spring- 
ing about on the grass in front of the house. 
This account, accompanied by a drawing of 
one of the fish, taken from the life at tho 
moment, was read before the Linnsean So-. v 
ciety. Tho fish was identified as a small 
species of cyprinus, two and a quarter inches 
long, green above, silvery white below, with 
broad lateral bright red lines. It may be 
said that there is something indefinite in 
these and other instances which we could 
bring forward in abundance , and that the ob- 
servers were not scientific. But this objec- 
tion (quite valueless) will not apply to Sir 
James Emerson Tennant, whose History of 
Ceylon is now before us. He assures us that 
the descent from above of small fishes is not 
so uncommon (in Ceylon and India) as might 
be supposed, and such a fish-shower he him- 
self witnessed. “ I was driving," he writes, 
“ in the Cinnamon Gardens, at Fort Colombo, 
and saw a violent, but partial shower of rain 
descend at no great distance before me. On 
coming to the spot, I found a multitude of 
small silvery fish, from one and a-half to two 
inches in length, leaping on the gravel of the 
highroad — a number of which I collected and 
brought away in my palankin. The spot 
was about half a mile from the sea, and en 
tirely unconnected with any watercourse or 
pool." 

It is, as he observes, by the action of tor- 
nadoes and violent storms, that these fishes 
(usually small fry), are whirled up, and in a 
short time allow ed to fall. This observation 
equally applies to young frogs and toads, the 
fall of which is altogether denied by MM. 
Dem4ril and Bibron. 

Sir J. E. Tennant adduces, on undeniable 
authority, numerous instanoes of the fall of 


BECBEATIYE SCIENCE. 


331 


fish, accompanied by heavy showers of rain. 
“ Mr. Whiting, who was many years resident 
at Trincomalie, states to me that he had often 
been told by the natives, on that side of the 
island, that it sometimes rained fishes, and 
on one occasion, he adds, 4 1 was taken by 
them in 1849 to a field near the village of 
Karran-cotta-tivo, near Batticaloa, which was 
dry when I passed over it in the morning, 
but had been covered in two hours, by sud- 
den rain, to the depth of three inches, and in 
which there was then a quantity of small 
fish. The water had no connection with any 
stream or pond whatsoever.* ** 

Dr. Buist, of Bombay (we follow, though 
not verbally, Sir J. E. Tennant), collected a 
number of instances relative to the fall of 
small fish from the clouds, brought down by 
heavy rains or tornadoes. (See Bombay 
Times , 1856.) 

Dr. Buist, after enumerating cases in 
w hich fish were said to have been thrown out 
from volcanoes in South America, and also 
precipitated from the clouds in various parts 
of the world, adduces the following instances 
of similar occurrences in India: “In 1824 
fishes fell at Meerut on the men of Her Ma- 
jesty’s 14th regiment, then out at drill and 
were caught in numbers. In J uly, 1826, live 
fish were seen at Moradabad during a storm. 
To this we have already alluded. On the 19 th 
of February, 1830, at noon, a heavy fall of 
fish occurred at the Nokulhatty factory in 
the Dacca Zillah. Depositions on the sub- 
ject were obtained from different parties. 
The fish were all dead ; most of them of 
large size (contrary to the rule) ; some were 
fresh, others were rotten and mutilated. 
They were seen at first in the sky like a flock 
of birds descending rapidly to the earth. 
There was a drizzling rain, but no storm.** 

On the 16th and 17th of May, 1833, a fall 
of fish occurred in the Zillah of Futtehpoor, 
about three miles north of the Jumna, after 
a violent storm of wind and rain. The fish 
were from one and a-half to three pounds in 


weight (another exception to the rule), and 
of the samo speoies as those found in the 
tanks of the neighbourhood. They were all 
dead and dry. 

A fall of fish occurred at Allahabad during 
a storm in 1835. They were of the chotola 
species, and were found dead and dry after 
the storm had passed over the distriofc. 

It must be evident that large and heavy 
fish, falling on the subsidence of a tornado, 
would, as a consequence of their own weight, 
bo mutilated and killed on coming to the 
ground ; while little, light fishes, especially if 
falling on grass, would survive the trifling 
shock, leap about as roach, dace, or perch 
do, when thrown out of a boat on to the 
grassy bank of the river. For example, in 
addition to others already cited: — On the 
20th of September, 1839, after a smart shower 
of rain, a quantity of live fish, about three 
inches in length, all of the same kind, fell at 
the Sunderbunds, about twenty miles south 
o f Calcutta. On this occasion it was remarked 
that the fish (as in some other instances 
noticed) did not fall here and there irregularly 
over the ground, but in a continuous straight 
line, not more than a span in breadth . 

We would here, by way of parenthesis, 
observe that the vast multitudes of fish with 
which the low grounds round Bombay are 
covered about a week or ten days after the 
monsoon, appear to be derived by flooding 
from the adjacent pools or rivulets, and, as 
Sir J. E. Tennant observes, not from the sky. 
We would suggest that they may have issued 
from buried and torpid spawn, or, as is per- 
haps more probable, have emerged from their 
tombs in the indurated mud which covered 
them. 

This aestivation (analogous to hybernation 
in colder regions) of fishes, crocodiles, and 
reptiles in general, and even insects, through- 
out India, certain portions of Africa, and 
meridional America, is of ordinary occurrence 
during the burning dry season. It affords a 
subject full of interest. We have other re- 
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cords of falls of fishes at Kattaywar on the 
26th of July, 1850 ; at Poonah, on the 3rd 
of July, 1852; and we might extend the list 
even to the fatigue of the reader. 

Let us now turn, not to dogs and eats } 
which are sometimes said to be rained down 
from the sky ; but to young frogs and toads, 
the descent of which, during a raging thun- 
der-storm, is far more likely than that of the 
afore-named respectable mammalians. 

We shall adduce the testimony of wit- 
nesses worthy of credit; and although wo 
fully admit that after a severe drought mul- 
titudes of such reptiles arc very suddenly, 
nay, almost instantaneously, called forth from 
their concealed lurking places, viz., holes and 
cracks in the ground (as noticed in the case 
of lizards by Yirgil), or deep chinks and 
fissures on the bark of old forest trees, still 
we would contend that other causes do some- 
times operate in producing the sudden appear- 
ance of numbers of such creatures confined 
within a limited spot of ground. 

We will adduce the testimony of M. Pel- 
tier, as given October 20, 1834, to the meet- 
ing of the Academy of Sciences, Paris. This 
scientific gentleman relates a fact which he 
himself witnessed in his younger, but not 
less observant days, in nearly the following 
words : — There was a storm which, ad- 
vancing, spread itself over the little town of 
Ham, in the department of the Somme, 
where he then dw r elt. He was observing its 
menacing progress, when, all of a sudden, 
the rain fell in torrents. He then saw the 
market-place, or “ place de la ville,” covered 
with little toads. Astonished at what ho 
saw, he stretched forth his hand, and received 
on it the shock of a number of these crea- 
tures. The courtyard of the house was filled 
i to the same manner as the “ place.” He saw 
them fall on a roof of slates, and thence re- 
bound upon the pavement. The whole mul- 
titude took to the streamlets, and were so 
oarried away from the town. Within the 
course of half an hour the place was cleared 


of them, with the exception of some laggards, 
which appeared to have been grievously in- 
jured or bruised by their fall. M. Peltier 
then adds, “ Whatever may be the difficulty 
in accounting for the transportation of these 
reptiles, I by no means the more hesitate 
to affirm the fact, which has left profound 
traces on my memory by the astonishment 
it caused me.” 

The celebrated M. Arago (aveneratedname) 
followed up this communication by the remark 
that M. Peltier was too well known by his 
scientific labours to lead to a suspicion that he 
had lightly observed the circumstances of the 
phenomenon of which he had thus made a de- 
tailed report. At the same meeting (seance ) , 
M. Dumeril himself read a letter relative to 
the subject from a lady, who did not wish her 
name to be given, but whose father has left 
a reputation dear to science, of which he was 
an enlightened and illustrious patron. This 
lady’s communication is as follows “ In 
September, 1804, 1 was out with my husband, 
following field sports in the park of the 
Chateau d’Oignois, near Senlis, where wo 
dwelt. It was about noon when the thunder 
growled vehemently, and, all of a sudden, the 
daylight was obscured by an enormous black 
cloud. We instantly took the road to the 
chateau, from which we were then at Borne 
rather considerable distance. A clap of 
thunder of extraordinary force broke the 
cloud, wdiich poured upon us a torrent of 
toads (un torrent des crapauds), mingled with 
a little rain. This rain seemed to me to last 
for a pretty considerable time; and, indeed, on 
further reflection subsequently, I am very 
nearly certain that it continued at least a 
quarter of an hour.” 

We have here two strong witnesses, whoso 
testimony is not to be thrown aside with a sneer, 
or passed over with a shrug of the shoulders. 
Both these writers were of some little worth $ 
the former a man of high scientific note, the 
latter a lady of rank and cultivated intellect. 

Some other notices of the fall of toads, if 
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toads they were, meet us j but they are either 
too vague to be depended upon, or almost 
repetitions of the previous narrations j we 
may therefore pass them by. We will now 
select one from many examples of the fall of 
frogs, seeing the reptiles above instanced are 
expressly stated to have been toads . 

M. Duparcque writes thus to the Acade- 
mic des Sciences : — “ It was on a Sunday in 
August, 1804, after many weeks of drought 
and heat, after a suffocating morning, that a 
violent storm burst forth, about three after 
mid-day, over the village of Frernard, four 
leagues from Amiens. I was at the time in 
the company of the curate of the parish, and 
in crossing the small close which separates 
the church from the parsonage, we were in- 
undated ; but what surprised me was to 
receive on my person and dress numbers 
of little frogs. * It rains toads,’ said the 
venerable cure, wbo remarked my astonish- 
ment ; ‘ but it is not the first time I have 
seen this.' A great number of these little 
animals were leaping on the ground. On 
arriving at the parsonage-house, we found 
the floor of one of the apartments completely 
covered with water, the window on the side 
against which the storm was driving, having 
been left open. The ground of the closo was 
paved with bricks closely wedged together, 
so that these animals could not have emerged 
from under the ground. The window sill 
was elevated about two and a-half feet above 
the ground, so that they could not have 
gained entrance from without by leaping ; 
and, again, the apartment was separated from 
the entrance-hall or passage by a very large 
dining-room, having its two windows open, 
but in such a direction that the min could not 
drive in through them ; consequently neither 
water nor frogs were to be seen there : I say 
frogs , for from the green colour of the back, 
the whiteness of the under surface, and the 
length of the hind legs, it was easy to recog- 
nize them." M. Duparcque expressed an 
opinion that the little frogs in question were 


swept up by a whirlwind with probably it 
portion of the water of some morass, and 
M. Arago remarked that water can be con- 
veyed by the wind, without losing its liquid 
or ordinary state, to great distances. He had, 
in fact, been informed by Mr. Dalton (the 
great English chemist and philosopher) that 
he had collected positive sea- water, in a plu- 
viometer, seven leagues from the coast, which 
water had been carried inland by the wind. 

Other instances are on record, attested 
by M. Zichel (1808) ; Colonel Mannier (Oct. 
13, 1834), etc. etc. 

“Naturalists," says M. Dumfoil, “know 
that this sudden apparition of little frogs on 
the surface of the earth, and in places where 
they did not appear to have previously ex- 
isted, has in all times awakened the attention 
and curiosity of people who supposed these 
animals to have fallen from the sky. In fact, 
we find traces of this belief in Aristotle, in 
some passages of Athenseus, and in iElian ; 
turning to the moderns, in Gesner, in many 
volumes the ephemerides of the curious 
things of nature (Ephemerides des curieux 
do la Nature), in the works of Ray, and in 
those of Redi.” M. Dumeril passed over in 
review the acrimonious discussions of scien- 
tific men: Cardan was sharply attacked by 
Scaliger for his faith in the cloud-born 
and spontaneous generation of these reptiles. 
Pison thought that the young creatures did 
not fall fully formed from the sky, but that 
they were engendered by the fecundating 
agency of the rain on the clods of rich 
earth (“les mottes de terre grasse "). Lentilius 
averred, that from all that was said he saw 
only a chimerical, and not a spontaneous 
generation. R6di asserted that these little 
reptiles were all along concealed in chinks of 
the earth, under stones and clods, where the 
eye could not perceive them, by reason of their 
immobility, and often of their dull colour. 

In the present day, this opinion of B6di 
has been usually adopted, and, as a general 
rule, wo accept it. But then come in the 
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fishes, and the testimony of intelligent per- 
sons who positively affirm that they were 
witnesses of their descent. 

M. Dumeril urges the time of the year in 
which these phenomena occur, viz., the time 
in which the tadpoles have just undergone 
their last stage of transformation, and having 
changed gills for lungs, castoff the swimming 
tail and acquired legs, and scatter them- 
selves far and wide over the open country, 
wandering to a great distance from their 
native waters. While thus wandering in vast 
hordes, heat and drought supervene ; they at 
once seek out fissures, holes, and the like, 
in which they ensconce themselves, closely 
squatted and concealed, till the welcome 
rains call them forth from their retreats. 
Their case is analogous to that of the troops 
of fishes which in India and Ceylon wander 
overland, and bury themselves in the mud 
till revived by the heavy showers of the 
monsoon. 

That M. Dumeril has made out a good 


case, we fully admit; but until a decided 
negative can be given to the asserted fq£ l 
fishes, it does not appear to us to be fy <} 
“proven” that similar falls of young %. 
phibia, congregated in shoals over the 0 
water of lagoons, shallow meres, and exte% 
sive morasses, such as we see on the adjacent,. 
Continent* (where sudden whirlwinds, towa ^ 
billons , and terrible deluges of rain are frej.j , 
quent), may not occur, at least from time 
time, to the surprise of the educated, as w^ ; 
as of the ignorant. If not, wherein lies $.e 
value of bond fide testimony, the witnesses 
being unprejudiced and straightforward, in 
contradiction to theory, and to learned opi- 
nions, as to what, after all is a matter, not of 
opinion, but fact P 

W. C. L. Mabtih. 

* M. ]>umuril states that he has seen this sudden 
apparition of frogs after a warm shower, unaccom- 
panied by any storm, once in Picardy, and a second 
time near MarbeUa in Spain. In the latter instance , 
the Bwarm consisted of tree-frogs ( Hyla ). 


WAYSIDE WEEDS AND THEIR TEACHINGS. 

HANDFUL THE LAST. 

“ Then think I of deep shadows on the grass, — 

Of moadows where in the sun the cattle graze, 

Where as the breezes pass, 

The gleaming rushes lean a thousand ways.” 

Rrssrcu, Lowkix. 

ft 


Just let us remind our readers that we are 
among the straight-veined monocotyledons 
or one-seed lobed plants, and that this second 
great division of the vegetable kingdom is 
itself divided into two sections, the petaloid 
and the glumaceous plants, or those in which 
the floral envelopes are more or less corolla 
or flower-like, and those which have only 
chaffy scales to inclose and protect their 
essential organs of reproduction— the stamens 
and pistils. 


With respect to the petaloids, we need 
scarcely say that the beautiful blossoms we 
reviewed in Handful VI. all belong to the sec- 
tion, but there are a good many other genera 
also claiming to be admitted within the pe- 
taloid boundary, which are by no means 
so flower-like. Indeed some of them, be- 
cause they cannot show a proper flower, 
seem as if they would not show any, and 
have nearly naked blossoms. Nevertheless, 
we shall find some of the less conspicuous of 
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the petaloids sufficiently interesting. The 
4C60U8 or scale-flowered division of 
h plants is composed of two tribes only, 
sedges or Cyperace* t and the grasses or 
mine*. The former are comparatively 
important; of the importance, or rather 
ujeessity of the latter, to man and animals, 
as scarcely requisite to speak. We fear the 
nmaceous section of Flora’s family is often 
Jced by the novitiate botanist ; partly, at 
, *t, from an exaggerated idea of the diffi- 

culties which attend its study, and partly 
from the comparatively unattractive exterior 
of its members. Let us assure our readers 
that the difficulties are not so great, and that 
the interest well repays the trouble of sur- 
mounting them, such as they may be. But 
to these we shall return. Space compels us 
to bid you gather in one “ handful ” cer- 
tain examples of the petaloids left un- 
noticed in our last paper, and with them 
the glumaceoua plants too, and we shall 
find you plenty of both falling within 
the category of “Wayside Weeds,” and 
none more so than, as the child’s hymn 
speaks— 

“ The rushes by the water 
*' Wo gather every day.” 

What plant so familiar as that with which 
we began our first experiments in textile 
manufacture — who does not remember it P — 
copying the nurse-maid or elder sister as she 
wove rush caps, baskets, and all the varieties 
of rush handicraft. Every one knows rushes, 
so get a few ; but, remember, in blossom, 
that is, with the loose bunch of flowers pro- 
truding from the side of the straight round 
stem. There are many different species of the 
rush proper, but we fear to confuse by trying 
to distinguish between them, so simply gather 
the rush in flower. The wood-rush, especially 
the field species, is a Wayside Weed too, but 
it is a chance whether its reddish brown heads 
of blossoms, and bright yellow stamens, 
which show abundantly in spring, have at- 


tracted the attention of learners ; neverthe- 
less, look out for the plant, or for the greater 
hairy wood-rush (Fig. 102 ), which grows in 



woods. These wood-rushes, with their fiat 
hairy leaves, are very different from the com- 
mon rush, as you may see. If you are in a 
moor country you should put beside them 
the bog-asphodel, really a pretty flower, 
which from its abundance may well be called 
a weed. It, too, belongs to the rush tribe. 
The water plantain you must often have 
seen, its broad, long-stalked leaves, and dif- 
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fuse panicles of small pale rose-coloured blos- 
soms, standing up from some pool in sum- 
mer, or from ditches by the side of railway em- 
bankments, which are favourite sites for it. It, 
too, is a wayside petaloid, and so likewise, in 
some places, is the arrow-head with its beauti- 
fully shaped leaves. Then into the same sec- 
tion come crowding a large following of pond- 
weeds; you know these plants with dark 
olive green leaves, floating on most pond 
surfaces, from which the little flower spikes 
shoot up in early summer; and, lastly, 
there is the duckweed of our stagnant 
waters, which all summer long covers and 
protects them with its brilliant green fronds, 
till the ice covering surprises and supersedes 
it. If we have not already filled your hands 
too full, make way for a few glum ace a*. If 
you can recognize a sedge or two, get them, 
and any grass, from oats to meadow grass, 
which you can find in blossom, will do well 
to illustrate what we wish to say. You look 
distrustfully at your handful, the members of 
it seem bo different from the plants you 
have been all along examining. Let us see P 
Do not forget the trine members of the 
straight-veined division, and go back to your 
rushes. Take a wood-rush blossom (Fig. 103), 
and examine it through 
your lens. A three-stigma 
capped style in the centre 
is surrounded by six sta- 
mens, and these again by 
six segments of perianth 
or floral envelope, w r hich 
are, as you will see, not 
petals exactly, but ap- 
proaching thereto. The 
blossom of the rush pro- 
per you will find is not 
very different, but in 
some examples the sta- 
mens numbeT three only. 

The bog-asphodel, a first cousin of these 
rushes and wood-rushes, which has come out 
in bright yellow, and which holds itself 


half a foot high, or a little more, on the 
wet moorland on which it grows, has very 
much the same characters as its relatives; 
moreover, the capsules or seed-vessels of all 
are either quite three - celled, or imperfectly 
so, and three -valvcd ; thus you see the 
temate divisions of the monocotyledons kept 

up. 

A rush, and a flowering one, but not a true 
rush either, we omitted to bid you gather, 
but it is common enough at times to make it 
at least a pondside weed. The handsome 
umbels of the tall “ flower- 
ing rush ” would indeed 
set off your handful, and 
well illustrate, in all its 
characters, our present 
divisions. Knowing these 
characters, it is sufficient 
to bid you compare the 
water plantain and the 
arrow -licad — if you have 
got them — w ith the same 
standard. There is one 
plant, the arum or wake- 
robin (Fig. 104), common 
enough in England, and 
commonly known, which 
belongs to this our petal- 
oid section. We have 
already quoted it in Hand- 
ful YI. for its singular 
and conspicuous bract or 
spathe, but it is so very 
diverse in appearance and 
structure from the usual 
types of the section, we 
have forborne to add it 
to your collection, fearing g pftthe> incladlng 

confusion. Remember, essential organs 

however, at some future °/ *^> ro * 

day that the wake-robin mens ; b, pistils, 

is a petaloid monocoty- 
ledon ; but all ternate division of organs is 
lost, the stamens and pistils (Fig. 104) are 
indefinite in number, the perianth is wanting, 



Fia. 108.— Blossom 
of Wood • rush, 
showing perianth 
in Bix divisions, 
and style with 
three stigmas. 
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and its place is supplied by the interesting 
bract or spathe. 

Quite as abnormal in its way, from our 
type, is this funny little duckweed which 
puzsles you altogether ; you see a little leaf 
or a series of little leaflets — fronds they are 
often called— all conjoined, with a little water- 
root depending from each, but where the 
flower is, or even should be, is past your 
comprehension. The fact is, this little duck- 
weed, so called because it affords frequent 
food to water-fowl, chooses rather to increase 
by means of little budB which take the place 
of the stamens and pistils, and so each little 
leaf throws out other little leaves on each side, 
but does not throw them off, for they remain 
attached to their parent, and these again, 
when they are old enough, send out their 
own little leaflets, and so on they go cover- 
ing the surface of the pool from the fierce 
heat of summer, giving shelter and house- 
room to myriads of watery little beings, and 
offering at the same time a wonderful example 
of a most attached family. Nevertheless, 
examine closely, and in some of the little 
fronds, or frondose leaves, you may find the 
two little stamens, and the wee little seed- 
vessel which is all this duckweed, or, as the 
botanist calls it, Lemna, has to offer. Do not 
confuse yourself by trying to connect this 
curious and beautiful little plant with the 
other petaloids generally, but look at it simply 
as one of our wayside weeds, well deserving 
in itself your attention. Moreover, do not 
omit to examine the delicate sheaths which 
tip the root fibre of each little leaflet. 

Passing on to the glumaceous or second 
section of the British monocotyledons, we 
find it divided between the cyperaceous or 
sedge tribes, and the gramme® or grasses. 
As regards the former, we much fear that 
few of our uninstructed readers will recog- 
nize them as wayside weeds, Brannon as they 
are. The cotton grass, it is true, attracts 
attention when its many heads of white, cot- 
tony, almost silky, fibre whiten the moorland 


in summer, but then all the flowering charac- 
ters are gone. The bull-rushes or dub- 
rushes may be known to some, but the sedge 
proper, or Carex family, is the most numerous 
in the division, numbering almost seventy 
British species. We must rest content with 
one illustration (Fig. 105), which may lead 
you to recognize the 
first sedge you meet 
with by land or water. 

The barren spike (Fig. 

105, a) consists of sta- 
mens only, with a single 
scale (Fig. 106, c) at 
their base. Thcso 
wither up after flower- 
ing. The fertile spikes 
(Fig. 105, h) consist of 
pistils only, each like- 
wise supported by its 
scale (Fig. 105, d) t 
which finally protects 
tho fruit (Fig. 105, e ). 

The stems are of well- 
marked triangular form 
(Fig. 105, /). With 
some little resemblance 
to the grasses, the 
sedges are yet very dif- 
ferent, as the descrip- F 10 * 105.-- Carex strict*, or 
tions prove and more £££ 
diverse still in their spikes; c, d , scales of 
useful import. Com- perianth; e, fruit, or 
paratively, tho sedge action of stem. 

has rarely any economical value ; the grass 
tribes, directly or indirectly, are the staple 
of man’s material life. 



Important, however, as the second or 
gramineous division of the British Glumaoea 
may be, we must dismiss it with but short 
notice. It would be quite useless to attempt 
to discriminate for a beginner the differences 
between the tribes or genera of grasses ; it 
must suffice to point out the parts of the 
grass blossom, or the peculiarities of the grass 
plant, and leave those who wish to confirm 



EECBEATIVE SCIENCE. 


them for themselves. Take any grass you 
chance to meet with, but a large species, with, 
what you probably call, the seeds large too 
will be best. Observe, first, the narrow 
straight-veined leaves, and next, the cylin- 
drical hollow stem with joints and knots at 
intervals, the leaves sheathing the stem. The 
seeds or blossoms are disposed in spikes as 
in the case of wheat or barley, which, perhaps, 
it is unnecessary to say are real, true grasses, 
or more loosely in panicles as in oats. Now 
take one of these grass blossoms (Fig. 106), 



Tig. 106,— A, Spikelet of Brome Gross; a a t glumes 
or involucre, inclosing grass florets. B, Single 
Floret of Brome Grass; d, glumellco, or perianth ; 
e , stamens ; c, awn. 


and if the plant really be in blossom, you 
will observe hanging out the loosely-attached 
stamens — “ versatile ” is the proper botanical 
term— three in every distinct species of Bri- 
tish grass, but one, the sweet-scented meadow 
grass, which has only two stamens ; you will, 
probably, also observe the little feathery 
atigmaB protruding beside them. The scales 
or pale®, or valves, for they have all these 
names, which include the stamens and styles, 
are, as yon will observe, generally in pairs 
(Figs. 107 and 108) ; a number of pairs mak- 
ing up a little spikelet (Fig. 108). From the 
extremities of the scales, generally the outer 
one, but often from their back arise long, 
thread-like projections, which have the name 
of awns. Barley, rye, and the beautiful 


feather-grass afford us some of the best ex- 
amples of the awn in full development. Of 
course these awns give valuable characters in 
distinguishing the various species of grass 
from each other; but if 
you will examine the di- 
verse scales which com- 
pose the spikelet, or lo- 
custa, os it is called, you 
will find they have many 
distinctive markB besides : 
some are more or less 
covered with hairs $ some 
hare many or few veins or 
nerves ; and whilst some 
are pointed at the apex, 
others are blunted, and others “bifid/* or 
forked. 

We have yet, however, to speak to you 
of the structure of this flower spikelet as a 
whole. The outer and lower pair of scales 
or glumes (Figs. 106 and 108) were at one 



Fig. JOB. — Spikelet or Locusta of Meadow Soft 
Grass ; a o, glumes or involucre, inclosing florets. 

time regarded as equivalent to a calyx, but 
as in many grasses they inclose a considerable 
number of florets, they are now more pro- 
perly regarded as bracts, constituting an 
involucre, such as we remember in our old 
friends the composites, consequently the 
pairs of scales inclosed by the glumes, in- 
stead of being equivalent to a corolla, must 
be looked on as the perianth of the blossom. 
These inclosed scales are often called palea* 
The gross stem gets the distinctive name of 
culm . 



Fig. 107. — Floret 
of Melis Grass, 
showing fea- 
thering stig- 
mas. 


Spbkcbb Thomson, M.D, 
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VITAL DYNAMICS. 


Among the discoveries which from time to 
time reward the patience and perseverance 
of the experimenter in physics, there are some 
which stand alone and almost unrelated, 
others which open up a wide and unexplored 
territory, or are rich with relations to facts 
already known. Discoveries of this latter 
sort are few and far between, but when they 
do occur they mark a new epoch in the 
history of science. Her pioneers, cutting 
their slow path through opposing difficulties, 
suddenly find a road, broad and solid as a 
Roman way, stretching on before them, and 
the mist and darkness rising from around 
voyagers who have not seen sun or stars for 
many days, new land is disclosed and a silver 
sea. Perhaps we could not find an illus- 
tration more to the point than that which is 
furnished by the nineteenth century, in the 
discovery of the true nature and relations of 
heat.* We may even make a more general 
statement, for heat is only one of a class of 
phenomena over their ignorance of which 
former physicists drew the derent veil of a 
high-sounding name, and ascribed them to 
the “ Imponderable Substances.” Of these 
the chief were caloric, light, and electricity. 
Instead of being forms, we now regard them 
as rather states or properties of matter ; or to 
make a yet higher generalization, as so many 
forms of force, each interchangeable with 
the other, and that in certain definite pro- 
portions. It is this interchangeability, this 
equivalence, as forms of force, of certain 
quantities of heat, light, electricity, and 
chemical affinity, which is peculiarly the dis- 
covery of this century. 

* In a previous paper, “ The Labour of the Sun- 
beams," we merely touched upon principles which we 
intend to expand in the present. Between the two, 
the reader will have a complete view of one of the 
grandest and most perfect systems of relations in 
natural science. 


It is a law of Nature that force can 
neither be created by us nor destroyed ; we 
can only make it assume different forms, so 
that there is no such thing as using a force 
in the sense of annihilating it. We use it 
by making it pass from one state into an- 
other ; from the state of chemical affinity, for 
example, to the state of heat, of light, of 
electricity, or of work done, or of any com- 
bination of the four. It may be asked, where 
has that proportion of the chemical force 
gone which results in work done P Here, in 
order to answer the question intelligibly, we 
must study that form of force called heat, 
and its relations to work done, which form 
the principles of thermo-dynamics,* and lie 
at the foundation of the whole science of 
energetics. 

The history of the discovery of these re- 
lations is long and interesting, hut our sketch 
must be brief. In the years 1842 and 1843, 
it was observed, almost simultaneously, in 
Germany, in England, and in Denmark, that 
the temperature of water might be raised by 
stirring, or otherwise subjecting it to fric- 
tion ; and that there seemed to be some 
definite proportion between the force ex- 
pended in stirring and the heat produced. 
There has been some dispute as to awarding 
the honour of this observation; but while 
there seems to be no doubt that each ob- 
server acted independently, there is still less 
that our countryman, Joule of Manchester, 
has, by his elaborate experimental deter- 
mination of the actual gain in heat for the 
actual expenditure in force, made the dis- 
covery his own. These experiments extended 
over a term of several years before they led 
to a certain result, for it must not be sup- 
posed that to raise the temperaturo of water, 

* The evolution of chemical force is studied in 
three branches— thermo, electro, and vital dynamics. 
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or any other fluid, by simple friction to an 
appreciable degree is an easy process. It is 
beside our present purpose to describe Joule’s 
mechanical arrangements, or the varied re* 
suits which he at first obtained, owing to the 
rudeness of these arrangements. Whatever 
the method, and whether the fluid was water, 
oil, mercury, or air, the general conclusions 
were the same. An amount of mechanical 
energy, whether of the muscles of the ex- i 
perimenter er of weights running down, was 
expended, and the sole effect produced was 
the evolution of heat in the fluid. Was 
there any definite relation between this heat 
and the work expended P Joule proved that 
there was, that every unit of heat repre- 
sented a fixed number of units of work. The 
British unit of heat, or thermal unit, is “ the 
quantity of heat which will raise, by an in- 
terval of one degree of Fahrenheit’s scale, 
the temperature of one pound of distilled 
water, at or near its temperature of greatest 
density.”^ The simplest form under which 
we can contemplate work is as weight raised 
to a certain height. When w r e speak of 
work, therefore, we mean the space traversed 
into the resistance overcome, the height into 
the weight. In Britain, Bpace being mea- 
sured by feet and resistance by pounds, the 
British unit of work is called a foot-pound 
i. e., the work done in lifting a weight of one 
pound to a height of one foot. In other 
countries the units are adapted to the na- 
tional modes of measurement. Expressed in 
this phraseology, Joule found that in ail 
cases a British thermal unit is equal to 772 
foot-pounds of work; or, in plain terms, if 
you agitate a pound of water till you raise 
its temperature one degree Fahrenheit, you 
have expended as much energy as if you were 
to lift a weight of 772 pounds to a height of 
one foot ; or, what is the same thing, carry 
a pound up a hill 772 feet high. To undo 
such work, or reconvert it into heat, the 

* “ The Stewm-engine and Other Prime-mover*/’ 
Prof. W. J. M. Rankine, p. fUi. 


pound of matter must be let fall from this 
height. It would then generate heat by fric- 
tion of the air, but chiefly by the energy of 
its inpingement on the ground, jnst enough 
to raise a pound of water one degree Fahren- 
heit in temperature. 

It is evident that this law cannot be 
limited to heat produced under any particular 
circumstances ; but that wherever we find 
heat, and however it is produced, whether by 
friction of solids or fluids, or by chemical 
action, its mechanical equivalent is the same. 
The generalization does not terminate here. 
In 1831, Faraday demonstrated the “iden- 
tity of the chemical and electric forces.” In 
1840, Joule announced the law of the de- 
velopment of heat in a voltaic battery. 
It is proportional to the electro-motive force, 
or the intensity of the current ; and, further, 
that the h’cat caused by the combustion of 
any body is proportional to the intensity of 
its affinity for oxygen. Here we have an 
evident relation between the heat and the 
electro-motive force; and the mechanical 
value of heat being known, the actual me- 
chanical value of chemical affinity and of elec- 
tricity might be calculated. When, therefore, 
Joule demonstrated that if we set a battery 
to do work by turning an electro-magnetic 
engine, that proportion of chemical force 
which does not evolve as heat, passes into the 
form of the force or work of the engine, 
nothing more was wanting to prove that not 
only heat and work done, but all the various 
forms of energy are convertible in equivalent 
proportions. The practical conclusion of the 
whole matter is this. Once determine how 
many thermal units will be developed in any 
chemical combination, and you have a con- 
stant quantity. No matter where that com- 
bination may take place, in the voltaic battery, 
in the furnace of a steam-engine, or in our 
own tissues, we can determine the greatest 
amount of work which it can possibly per- 
form, and the mechanical value of every form 
of force which it can assume. Such constant 
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qga&tities have been determined by Mr. 
Joule, and Professor William Thomson, of 
Glasgow, and in the hands of the latter 
especially, we may say that a new phase has 
been given to modem physics— definiteness 
for uncertainty ; numerical measurement for 
vague guess-work. If it is a pound of zinc 
to be consumed in a battery, no matter 
whether it be allowed to heat the fluid and 
the wires, to turn an electro-magnetic engine 
and propel the Russian professor’s* shallop 
on the Neva, or to flash along the telegraph 
wires, and make the needles vibrate with in- 
telligence ; we know exactly the mechanical 
value of all the work that pound of zinc can 
do. Is it a pound of coal to be burned? 
You may make it propel the locomotive, set 
the busy wheels of the factory in action, turn 
the rollers of the steam printing-press, per- 
form any of a thousand-and-one offices through 
the agency of steam, or distil from it the gas 
which illuminates our homes and our streets j 
still, not a fraction more than the predeter- 
mined work or force can be tortured out of 
this pound of coal. Is it, again, a pound of 
beef to be conveyed into the stomach, or a 
pound of corn for provender to the horse P 
We can tell exactly how much pith there is 
in the beef and corn, and not a foot-pound 
more of work could either man or horse ex- 
tract from them. Nor is there a fraction of 
the original mechanical value of the zinc, 
the coal, or the food lost. On the one 
side we have the store of energy in the 
chemical affinity of this zinc, and coal, 
and food. If, on the other, with the actual 
work done, we were to collect and sum up 
all the heat developed in the fluids of the 
battery, and tho bearings of the magnetic 
engine, all the heat lost from the boiler, 
in the condenser, and elsewhere in the steam- 
engine ; all the heat produced at the piston, 
and the various bearings in the machinery, 
the eleotricity developed, and the loss of 

• Professor Jacobi, who published in 1635 an ac- 
count of experiments on electro-magnetic engines. 


heat by evaporation, and otherwise, in the 
horse and man ; and, in each case, the me- 
chanical value of the unconsumed Bine, and 
coal, and food, we should find the equation 
perfect. 

After this rather lengthy introduction, we 
may, in terms which without it must htfve 
been unintelligible, define vital dynamics as 
the application of the principles of the dynami- 
cal theory of heat to organisms endowed with 
life , whether animal or vegetable . Animals 
arc regarded as machines, or media for tho 
economic development of the energy of their 
food \ plants as store-houses of that energy. 
The natural tendency of the mind is to view 
living creatures as original centres of force, 
matter being permeated by a peculiar inde- 
pendent source of power, called life ; but, as 
we said in our previous article, “ Life is rather 
a dispenser than a producer of force." In 
the mechanical contrivances of man, wo have 
no great difficulty in demonstrating the source 
of power ; but life is so subtle and delicate 
in its outgoings as to baffle our finest methods 
of analysis. Let us see how far we can carry 
this analysis. Animals form one of three 
media enumerated by Joule, by which chemi- 
cal force may be evolved ; the other two 
being the electro-magnetic engine, and the 
various kinds of thermal engines. It would 
thus appear that in inorganic machines 
chemical force is the sole source of their 
power, and to produce this power it becomes 
either electrical force or heat. Do organic 
machines derive all their power from food? 
and if so, are we to add a third medium, or 
does the potential energy* of our food de- 
velop itself as in either of the two classes of 
dead machines ? 

* It is of primary importance that the reader should, 
understand this and a cognate term. Potential energy 
is a power of and tendency towards change, which, 
when satisfied, will produce an equivalent in actual 
energy. Thus the potential energy of the food is its 
chemical affinity, or tendency towards oxygen, and 
power of combining with it which, when satisfied, 
develops actual energy of electricity, animal heat, 
and motion of external bodies. 
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We need hardly at this day discuss the 
question whether animals derive all their 
power from food. There is an evident ratio 
between food and power; we hope to show 
that they do not develop more power than 
their food would afford, and on general de- 
monstrated physical laws we know that they 
cannot destroy force, and are led to expect 
that they do not create it. There is, there- 
fore, the greatest probability, verging upon 
certainty, that animals are, as Joule assumes, 
merely media for the evolutions of chemical 
force. How is it doneP Have animals a 
distinct, peculiar method of developing che- 
mical affinity as muscular force P The ques- 
tion is one of extreme difficulty, but our 
present knowledge distinctly points to a 
negative answer. If there be such a force 
as a muscular or vital force, distinguished 
from the other forms of force already enu- 
merated, it owes its separate existence to its 
incomprehensibility. It is a mere name, and 
ought not to allay scientific inquiry, or lead 
us to believe that we understand the dyna- 
mics of life. It w r ould be quite impossible 
to discuss, within reasonable limits, the 
question, under which of the known and 
acknowledged forms of chemical force is the 
energy of our food evolved P The processes 
of oxidation in the animal body and in the 
voltaic battery are strikingly alike ; electri- 
city is somehow connected with every mus- 
cular act as experiment has amply proven ; 
there are animals having the power of dis- 
charging electricity from their bodies at will ; 
the only excitant which will causo contrac- 
tion by direct application to muscular tissue 
is electricity ; in short, there are many facts 
in favour of the supposition that muscular 
force is really electrical force. The difficulty 
lies in deciding whether electricity is a mere 
concomitant or a preceding form of the force 
developed in muscular contraction. 

While passing through this region of 
doubt and conjecture, the reader must not 
think that the safety of vital dynamics as a 


theory is in any way involved in these doubts 
and conjectures. This depends on the truth 
of the following proposition, that the ohe- 
mical forces of the food are sufficient to 
account for all the forms of energy developed 
in and by the animal, whether of heat, of 
electricity, or of work ; or that in any given 
time the mechanical value of the animal heat* 
of the electricity, and the actual work done* 
equals the mechanical value of the food con- 
sumed. It will appear evident from this state- 
ment bow indispensable a sufficient theory of 
animal heat is to the attainment of any accu- 
racy in tracing the development of the energy 
of the food. Before the time of Lavoisier, 
it would not have been possible to make any 
of the necessary calculations. The data were 
wanting; nor were they furnished until long 
after Lavoisier’s famous researches, for he, and 
all subsequent experimenters to the time of 
MM. Fabre and Silbermann, under-estimated 
the heat of combination of carbon and hydro- 
gen with oxygen. The latest and most thorough 
proof of the chemical origin of animal heat 
is that of Gavarret in his valuable little book, 
“On the Heat Developed in Living Creatures.” 
In a chapter entitled a “ Comparison of the 
causes of cooling and of the sources of heat” 
in animals, he tabulates the results of the 
most correct determination of the carbon and 
hydrogen consumed; calculates the amount 
of heat due to this chemical action; and 
shows that, after the oooling processes of 
evaporation, radiation, and conduction are 
all supplied, a very large surplus is left. 
One feels at once impelled to the conclusion 
that this surplus represents work done. In 
a horse there is a surplus per hour of 078 
calories, or French thermal units. This is 
equal to rather more than 2, COO, 000 foot- 
pounds ; and Watt’s estimate of horse-power 
per hour being 1,980,000 foot-pounds, it fol- 
lows that the horse actually can develop in 
mechanical effect nearly the whole of this 
surplus. Similar calculations with reference 
to man give a similar result. The great dif- 




EECREATIYB SCIENCE. 


348 


fieulty In making all each estimates arises 
from those variable circumstances which are 
peculiar to vital machinery. The activity of 
the respiratory and nutritive functions, and 
therefore the amount of animal heat, is pro- 
portional to the work done. Changes in ex- 
ternal temperature affect the heat within. 
Lavoisier found that in man exercise almost 
triples the amount of oxygen consumed. 
Prout says that slight exertion raises the pro- 
portion of carbonic acid in expired air be- 
tween three and four per cent. ; while in the 
horse Lassaigne found it considerably more 
than doubled by a quarter of an hour’s exer- 
cise. Becquerel has proved that during con- 
traction the temperature of a muscle al- 
ways rises, sometimes as much as 1° Cent. 
These are difficulties with which we have not 
to contend in organic machines. They arise 
from the elastic, adaptive nature of vitality, 
and prevent us from attaining to any degree 
of nicety in our calculations. It is probably 
owing to this that these calculations have 
not been made with a view to assign the 
value of each form of energy developed from 
the food, and so to exhibit an equation, but 
to discover the economy of chemical force 
when evolved by living creatures, as com- 
pared with its economy in dead machines. 
By economy is meant that proportion of che- 
mical force which is made to do useful me- 
chanical work in the service of man. The 
highest limit of this economy in dead ma- 
chines has been determined, so that a com- 
parison shows which is the most efficient 
way to employ chemical affinity, whether in 
the galvanic battery, the furnace, or the 
stomach. The problem then is — Given the 
work done, and the food consumed, to find the 
thermal equivalent or possible work of the 
chemical forces of this food , and therefore the 
proportion economized. 

The first, and, so far as we know, the only 
published attempt to solve the problem, as 
regards a vital organism, was made by Messrs. 
Scoresby and Joule in 1846. An account of 


their experiment is given in a joint paper 
(published in the “ Philosophical Magarine ” 
for that year) “ On the Power of Electro* 
magnetism, Steam, and Horses According 
to Watt, the value of a horse-power per day 
is twenty -four million foot-pounds. To sus- 
tain a horse in working condition, twelve 
pounds hay and twelve pounds corn per day 
are necessary food. Therefore, said these 
gentlemen, the combustion of one grain of 
this mixture enables him to raise one hun- 
dred and forty-three pounds to the height 
of one foot. It was found by experiment, 
that when burned, one grain raised the tem- 
perature of a pound of water *682*, an 
amount of heat equivalent to 627 foot- 
pounds. The horse, therefore, converts into 
useful mechanical effect ’27, or somewhat 
more than a fourth of the entire potential 
energy of its food. The remaining three- 
fourths is partly expended as animal heat, 
partly undeveloped in the excretions, which 
represent the cinders of a furnace. From the 
absence of any definite standard estimate of 
man-power, calculations as to its economy 
vary somewhat in their results ; still, from 
this very want, a necessity for drawing data 
from actual cases of work has been imposed, 
so that we have more faith in the truth of 
these results than in those concerning the 
horse. Prof. Thomson seems first to have 
attempted a rough estimate. “Probably,” 
says he,* “as much as one-sixth of the 
whole work of the chemical forces arising 
from the oxidation of his food during tho 
twenty-four hours, may be directed to raising 
his own weight by a man walking up hill for 
eight hours daily; and, perhaps, even as 
much as one-fourth of the work of the 
chemical forces may be directed to the over- 
coming of external resistances, by a man 
exerting himself for six hours daily in such 
operations as pumping.” Lavoisier f made 

* “ Philosophical Magazine," vol ir. p. 296. 

+ Mem. de l’Acad, des Sciences, 1787, p. 575; 
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a number of very interesting experiments on 
his colleague, Seguin, as to the consumption 
of oxygen by man in various circumstances : 
fasting and at rest in various temperatures; 
fasting and performing external work ; digest- 
ing and at rest; digesting and performing 
work. By applying to these data our prin- 
ciples, it is found that in working while fast- 
ing, *148 of the chemical action is economized, 
while if food had been recently taken the 
proportion fell to *109. The decrease is 
owing to the activity of the respiratory 
processes during the first stages of digestion. 
The most recent calculations arc those of 
Helmholtz, in his admirable lecture “ On the 
Conservation of Force,” delivered recently 
before the Boyal Institution. He proceeds 
on the data of Dulong, Despretz, and Dr. 
E. Smith, and reckons that in working a 
treadmill or climbing a hill, “ the fifth part 
of the equivalent of the work which is pro- 
duced by the chemical process, is really 
gained as mechanical work.” 

Scarcely any attempt has been made to 
call order out of the chaos of facts, physio- 
logical and mechanical, which have been 
established regarding muscular motion and 
work, and of which the above is only a small 
sample. The following theory has, at least, 
the merit of being intelligible ; though it 
would require many more experiments to 
establish it thoroughly. Vital chemical pro- 
cesses are divisible into general and special. 
General chemical action is independent of 
the will, it is everywhere diffused, and ad- 
vances, rising and falling with the mere 
physical relations of the body. It expends 
its energy chiefly in the production of animal 
heat, but partly also in maintaining the 
muscular current of electricity. Special 
chemioal action is distinguished from general 
— (I), by being voluntary, or the result of 
special nervous influences; (2), by being 
local, confined to the muscles in action ; (3), 
by expending a large proportion of its energy 
in mechanical effect. In the heart and other 


involuntary muscles, this expenditure is pro- 
bably caused by local irritation and reflex 
action ; in voluntary muscles by the will s 
the special chemioal action is superadded 
to the general ; part of the tissue combines 
with oxygen, and the potential energy of 
their affinity is developed chiefly as work 
done, and that most probably through the 
medium of electricity. These recall to 
mind that law of the muscular current that 
it suffers a sudden and great diminution at 
the moment when contraction begins. It 
has been observed, also, and amply proved 
both in living and dead muscle, that this 
diminution “is not permanent even when 
the contraction seems to be so, as in the 
state of tetanus ; but it is composed of a 
rapid succession of simple and sudden varia- 
tions in intensity.”* Let us derive an illus- 
tration from the electro-magnetic engine. 
Suppose we send the current which is to 
turn it through a galvanometer. If we 
observe its indicated strength before we 
allow it to turn the engine, and then sud- 
denly permit the engine to move, what do we 
remark P That the indicated current instan- 
taneously diminishes. Part of it has been 
transformed into work done in the engine. 
So, when the muscles contract, the muscular 
current at once diminishes. Part of it has 
been transformed into work done by the 
limb in which the contraction occurs. But 
this diminution is not constant; it shows 
minute variations. What does physiology 
tell us of the state of a muscle while i n 
action P “ The sustained active contraction 
of a muscle,” says Bowman, “is an act 
compounded of an infinite number of par* 
tial and momentary contractions, incessantly 
changing their place, and engaging new por- 
tions in succession.” We have, therefore, in 
the muscular current, not only the general 
indication of a state of contraction, but a 

• For the best return i of the frets of electro 
physiology, see “ De la Rive, Treatise on BleotriofcyjM 
vol. iii. chap, i., from which we quote. 
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rise and fall corresponding to the alternately 
relaxed and tense state of the ultimate fibres. 
The more we think on these facts and the 
analogy of the electro-magnetic engine, the 
more we feel convinced that here, in our own 
bodies, there is a transformation of electricity 
into muscular energy or work done. If not, 
where does the electricity go P 

If this theory of special and general che- 
mical action be true, it ought to be found on 
experiment that in any case, if wo ascertain 
the amount of oxygen consumed during rest, 
and subtract it from the amount consumed 
during the performance of a known work so 
as to get the increase, and if we estimate the 
mechanical value of this increase, it should 
be equal to the work. This has actually boen 
done. Matteucci observed that the fresh 
muscles of frogs always absorbed oxygen, 
and gave off carbonic acid. This was the 
general chemical action, diminished greatly in 
vigour, owing to absence of vitality. He ob- 
served, besides, that during contraction this 
“ muscular respiration/’ as he calls it, was 
more than trebled. This was the special 
chemioal action; the mechanical value of 
which in ten gastrocnemian muscles of the 
frog, he calculated to bo *657 foot-pounds, 
while the effective work was *677, or only 
•08 of a foot-pound less. The difference is 
fully accounted for by a slight rise in tem- 
perature, which accompanied contraction* 
and which is, of course, always greater in 
firing tissue. This constant seeming loss in 
every vital chemical action of a portion run 
to heat iB not, as in a mere steam-engine, 
really loss. The maintenance of the tem- 
perature is essentially connected with vita- 
lity ; and therefore with the work an animal 
is capable of performing. Even in a dead 
muscle Matteucci found that a certain 
amount of heat was requisite to contraction. 
It lost that power entirely, after being 
surrounded for a little with ice, and re- 
gained it only when dipped in water at 60" 
or 7<f. 


As economic* producers of mechanical 
effect from chemical foroes, animals are placed 
in the present stage of investigation just 
beneath the eleotro-magnetic engine, and 
greatly above both the best steam-engine yet 
made, and the best which can be made. The 
clectro-magnetio engine has been made by 
Joule to develop in work done as much as 
one-half the foroe at its disposal j while the 
horse develops somewhat more than a fourth, 
man probably a fifth, and the best Oornish 
engines a tenth. Man is, therefore, mecha- 
nically inferior to the horse. In a commercial 
aspect the order is exaotly reversed, from the 
difference in expense of keep between an 
engine— steam or magnetic— a horse and a 
man. Since the “ almighty dollar” is in the 
end the sovereign power, we use coals instead 
of zinc, and are whirled along the railway, 
not by electricity, but by steam. 

There is yet another aspect under which we 
may view tho dynamics of vitality in man— in 
thoir relation to the manifestation of intellect 
or spirit. Man then at once resumes his true 
place —' " In action, how like an angel I in 
apprehension, how like a God ! the beauty of 
the world 1 the paragon of animals!” The 
expenditure of a portion of these ohemioal 
forces is one of the conditions of the existence 
and healthy action of the soul within us. We 
have seen that the heat of our frames cannot 
be regarded as waste, as it unquestionably is 
in the steam-engine. It is a condition of 
animal fife. But the intimacy between the 
healthy performance of the functions of 
animal and of spiritual fife has been acknow- 
ledged at least as far book as the saying of 
the Latin poet, wens sana in corpora sano . 
Further, it is an open question how far the 
exercise of intellect is accompanied by che- 
mical change. There is a definite relation 
between mind and organism, between deve- 
lopment of brain and range of faculty* We 
know that healthy action within that range is 
dependent on the due nourishment and inte- 
* See former paragraph for definition of economic. 
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grit y of structure of the brain, and may, 
therefore be sure that the brain, in the process 
of thinking, etc., does undergo molecular 
destruction of tissue. Structural disease en- 
sues if the balance between waste and repair is 
not maintained, or if the organ is overworked, 
and the mind is either crippled or destroyed, 
so far as manifestation goes. “ Fresh fields” 
open up before us as these thoughts pass 
through our mind ; but it would hardly bo 
consistent with the nature of this journal 
to enter them. We halt upon the borders of 
that everlasting mystery of mind and mat- 
ter. One remark only we make, and that 
regards Carpenter’s theory of “ Mind and 
Force.’** If the reader has apprehended the 
principles we have been discussing, he will 
* “ Principles of Human Physiology/’ 5th edit., p. 552. 


see that it is inadmissible. It is advanced as 
a compromise between materialist and spin* 
tualist, but is itself most material of all. 
Were it true, the mystery would be none the 
less. Mystery is inherent in the idea of 
mind and of matter, and, until the ideas are 
changed, the mystery must remain. All that 
our investigations permit us to say is, in the 
most general terms, that the chemical forces 
of the human body are expended partly as 
the condition of animal and spiritual life, 
partly as useful work done through the me- 
dium and at the will of the life so maintained. 
The mechanical economics of animals gene- 
rally, but especially of man, are, therefore, 
• not only the most perfect, but, we may say, 
absolutely perfect. Jambs B. Russbdd. 

Royal Infirmary , Glasgow. 


SMEE’S GALVANIC BATTERY. 


Besides the batteries described in the article 
at page 20 of the present volume, there is 
yet another which, though composed of ma- 
terials not quite so easily accessible to the 
oountry resident, is nevertheless so simple in 
its construction, so effective in use, and bo 
readily prepared for service, that a popular 
and minute account of it can hardly fail to 
prove acceptable. This battery is the in- 
vention of Mr. Smee, and lias always borne 
bis name. It may consist of a single cell, or 
of a series of cells, each of which is a repe- 
tition of the first. Hence it will be neces- 
sary to describe one cell only, connection 
between the cells of a series being always 
made by connecting the positive plate of one 
with the negative plate of the next. 

The aon-oxidizable plate of this battery 
is made of silver foil; In its simple state, 
however* this metal would be by no means 
effective, as it becomes covered with minute 
babbles of hydrogen gas immediately the 


connection is made between it and the zinc 
element, by which its power is very seriously 
impaired. This inconvenience is completely 
obviated by depositing upon the entire sur- 
face of the silver a layer of platinum, by 
means of the electrotype process. The de- 
posit of platinum thus formed, although to 
the naked eye apparently smooth, consists of 
minute spiculoe, from the points of which tils 
hydrogen is thrown off as fast as R is gene- 
rated by the zinc plate. The platinized 
silver thus preserves its efficiency for a great 
length of time. 

It would hardly be worth the experi- 
menter’s while to prepare this plate for him- 
self. It may be ordered by the square inch, 
and being very thin and light, may be sent 
to any part of the kingdom by post at the 
cost of a penny. 

The oxidizable plate, as in the batterk^ 
before described, consists of zinc, but hot in 
its simple form. Experience has shown that 


BECSEATIYE SCIENCE 


commercial zinc, being impure, is largely 
consumed without contributing in any way 
to the force of the eleotrio current ; while, if 
the sine be absolutely pure, the whole quan- 
tity consumed contributes to the force of the 
current. It is not, however, necessary to 
obtain pure zinc in order to attain the same 
end, for experience again has shown that if 
ordinary zinc be amalgamated, that is, alloyed 
superficially with quicksilver, its electro- che- 
mical actions are as effective as those of pure 
zinc. 

The casting of zinc plates, and their sub- 
sequent amalgamation, are amusing experi- 
ments; and as the intelligent manipulator 
may prefer making them for himself, we will 
describe a way of doing it at small cost. 

Two pieces of chalk or soft-stone (Fig. 1) 



are squared up ; and one surface of each, a b 
and c n, are rubbed together till they become 
smooth and flat. In the surface of one, a 
broad even depression, bp, is worked out, 
about one-eighth of an inch deep, and with a 
breadth and length corresponding to the size 
of the plate required. The surface of this 
depression, too, must be made as smooth and 
even as possible. When a plate is to be 
east, the face c n is laid upon the face a b, 
and the blocks are bound tightly with a 
piece of cord. Crude zinc is then melted in 
an iron ladle, and poured into the orifice at 
When cold, it must be removed with 
* care, so as not to injure the mould. 

amjrigamate the zinc, immerse each 
plate for a few minutes in dilute sulphuric 


m 

acid— say one acid to five water^-and as soon 
as the plate is clean and bright, rub over 
both surfaces with mercury by means of 
cotton wool ; the mercury will immediately 
combine with the zinc, and yield a lustrous 
superficial amalgam, in virtue of which the 
plate will last: much longer, and at the same 
time be vastly more effective. 

Supposing our plates prepared, we have 
now to consider how to put them together, 
and form a battery. Fig. 2 gives a dissected 



view of all the pieces required : a and b are 
the two amalgamated zinc plates; e is the 
platinized silver plate fixed into a piece of 
wood, and brought into metallic communi- 
cation with the binding screw/; d is ackmp 
and screw for binding the plates together, 
and making a connection between the sine 
and platinum elements ; e is an earthenware 
jar in which to place the elements when the 
battery is to be put to work 4 and for this an 
ordinary round jar may be substituted, if one 
of the other kind is not at hand; To put the 
apparatus together, the plates 0 and 6 are 
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applied to o, and fixed to it by means of the 



in order to secure a perfect metallic connec- 
tion between the two zinc plates* while these 
are as completely disconnected ftota the 
platinum plate and the binding screw b, 
Fig. 3. 

The plates are now put into the jar, and 
made to rest on it by means of the piece of 
wood between the plates, as Bhown at Fig. 3. 
By connecting the binding screws a and b 
through the wires, and charging the battery 
with dilute sulphuric acid (one acid and six 
water), a current of great vigour and con- 
stancy is set up, and may be conducted to 
any piece of apparatus as desired, just as in 
the batteries before described. 

It is one of the advantages connected 
with the use of this battery, that it doeB not 
when in action give off noxious or offensive 
fumes, and consequently is not injurious to 
the furniture or apparatus of the apartment 
1 in which it is employed. 

Bichabd Bithkli.. 


LIST OF PLANETS. 

(Continued from page 7 of Vol. 1.) 


Sign. N unfit of the Planets, 

Date of Discovery. 

Discoverer. 

Place of Disoovery. 

Number 

Observer 

diacove 

8 

67 Mnemosyne 

I860, September 22 

. Luther . 

. Bilk 

68 Concordia 

I860, March 24 . 

. Luther . 

. Bilk 

9 

69 Elpis 

1860, September 12 

Chacornao 

Paris , , 

6 

60 Danae 

1860, September ft 

Goldschmidt . 

Paris . 

12 

81 Echo 

1860, September 14 

Ferguson .. 

Washington 

8 

62 Erato 

3860, September 14 

ForBter and Lesser Berlin 

1 

63 Ausonia 

1861, February 10 

Gasperis 

Naples 

8 

64 Angelina 

1861, March 2 

Tempel , 

Marseilles . 

l 

65 Maximilians 

1861, March 9 

Tempel . 

Marseilles . 

2 

66 Maia 

1861, April 10 

Tuttle , 

Cambridge, 

U.8, 1 

67 Aaia 

1861, April 17 

Pogson . 

Madras 

4 

68 Leto 

1861, April 20 

Luther . 

Bilk , 

10 

69 Hesperia 

1861, April 29 

Schiaparelli 

Milan . 

1 

70 Paftopea 

1801, May 5 

Goldschmidt . 

. Paris , 

. 18 

71 Kioto 

1861, August 18 

Lather . 

• Bilk . 

. 11 


Nine planets were discovered in 1857 and 1804, 1807, 1848, 1849, and 1859. Gold- 
ia 1861, eight in 1862, six in 1854, five in 1856, schmidt has discovered thirteen, Luther 
l«6i, and i860, four in 1865, three in 1847 and eleven. Hind ten, Gasperk eight, Ohaeornao 
in I860, two in 1851* and ene in 1801, 1802 Pogeon four, Ferguson 8, Olbefcs, Sendee, 
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and Tempel two, and Piazsi, Harding, Gra- 
ham, Marth, Laurent, Searle, Schubert, For- 
ster and Lesser, Tuttle, and Schiaparelli one 
each. There is a striking difference in the 
number discovered each month : two were 
discovered in December and June, three in 
January, February, and July, four in August 
and November, six in October, seven in May, 
nine in March, thirteen in April, and fifteen 
in September; so that on an average of twenty 
years we may be tolerably certain of the dis- 
covery of a planet in September ; whilst it 
is ten to one against a discovery in June or 
December. E. J. Lowe. 


METEOROLOGY OF JANUARY. 

FROM OBSERVATIONS AT HIGHF1ELD HOUSE OBSERVATORY. 


Year. 

g&ei 

pM 

sgs-9 

pressure of dry 
or the pressure 
to the gases of 
air. 

i 3 ' 

“ ° 

si 

8 § 

degTee of humi- 
100 = complete 
ration. 

quantity of water 
vertical column 
le atmosphere. 

t of a cubic foot 
of air. 


g g 

.© > to o 

f-sJl 

a * 

s.s 

ill 

0 

s.a o 
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a 

3 

a 


a 
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Of an inch. 

Inches. 

Grs. 


Inches, 

Grs. 

1848 

0*200 

29*058 

2*4 

0*91 

2*8 

557 

1849 

0*234 

29*418 

2*7 

0*96 

3*2 

547 

1850 

0*186 

29*665 

2*2 

0*90 

2*6 

558 

1851 

0*289 

29*334 

2*8 

0*88 

3*3 

543 

1852 

0*223 

29*320 

2*0 1 

0*87 

3*0 

545 

1853 

0*238 

29*303 

2*7 ! 

0*88 

3*3 

544 

1854 

0*209 

29*306 

2*5 

0*88 

2*9 

548 

1855 

0*185 

29*822 

2*4 

0*89 

2*0 

557 

1856 

0*200 

29-241 

2*4 

0*89 

2*8 

548 

1857 

0*186 

29*408 

21 

0*88 

2*0 

553 

1858 

0*189 

29*919 

2*2 

0*84 

2*0 

501 

1859 

0*209 

29*742 

2*4 ’ 

0*85 

2*9 

550 

I860 

0*193 

29*242 

22 

0*86 

2*7 

549 

1801 

0*180 

29*799 

2*1 

0*01 

2*5 

563 

Mean 

0*205 

| 29*517 

2*4 

0*80 

2*8 

502 


The mean elastic force of vapour, i. e., the pressuro 
of the barometer due to the water contained in the 
air, is for January of the past fourteen years 0*205 of 
an Inch; ranging between 0*180 of an inch in 1861, 
to 0-239 of an inch in 1851— a differenco of 0*050 of 
six inch. 

The mean pressure of dry air, or the pressure 
due to the gases of the atmosphere at the height 
of 174 feet above the mean sea-level, for January of 
the past fourteen years, is 29*517 inches; ranging be- 
tween 29*241 inches in 1856, and 29*019 inches in 


1858— a difference of 0*678 of an inch, or nearly 
seven-tenths of an inch. ^ 

The mean weight of vapour in a cubic foot of Bit 
for January, during the past fourteen years, is 2*4 
grains, ranging between 2*1 grains in 1857 ami £$01, 
and 2*8 grains in 1851— a difference of 0*7 of a grain. 

The mean degree of humidity (complete satura- 
tion being represented by 1*00) for January, during 
the past fourteen years, is 0*89; ranging between 
0*84 in 1858, and 0*96 in 1849— a difference of 0*07, 
The whole amount of water in a vertical column 
of the atmosphere for January during the past four- 
teen years is 2*8 inches ; ranging between 2*5 inches 
in 1861, and 8*3 inches in 1851 and 1853— a difference 
of 0*8 of an inch. 

The mean weight of a cubic foot of air for January, 
during the past fourteen years, is 552 grains ; ranging 
between 513 grains in 1851, and 508 grains in 1801— 
a difference of 20 grains. 


ASTRONOMICAL OBSERVATIONS 
FOR JANUARY, 1862. 

The Sun is in the constellation of Capricomus until 
the 20th, and then in that of Aquarius, and is nearest 
to the earth on the 1st. He rises in London on the 
1st at 8h. 8m., on the 6th at 8h. 7m., on the 12th at 
8h. 4m., on the 20th at 7h. 57m., and on the 31st at 
71i. 43m.; setting in London on the 1st at 3h. 59m., 
on the 10th at 4h. 11m., on the 20th at 4h. 26m., and 
on the 31st at 4h. 45m. 

Day breaks in London on the 2nd at 6h. 3m., and 
on the 23rd at 5h. 53m. 

Twilight ends in London on the 3rd at Oh. 7m., 
and on the 24th at Gh. 33m. 

Length of day in London on the 1st, 7h. 51m., on 
the 15th, 8h. 16m., and on the 31st, 9h. 2m, 

The Sun is on the^ meridian in London on the 1st 
at 12h. 3m. 52s. p.m.;* on the 11th at 12h. 8m. 15s.; 
on the 21st at 12h. 11m. 37s., and on the 31st at 
12h. 13m. 45s. 

The equation of time is on the 1st, 8m. 52s. ; on 
the 11th, Sui. 15s. ; on the 21st, 11m. 87s. ; and on the 
31st, 13m. 45s. subtractive. 

Full Moon on the 16th at lh. 55m. a.m. 

New Moon on the 80th at 2h. 50m. a.m. 

She is furthest removed from the Earth on the 10th, 
and approaches nearest on the 26tb. 

Occultation of Stars by the Moon.— On the 4th, 
k Aquaril (5th magnitude star) disappears at 6h. 40m. 
p.m., and reappears at 7h. 41m. p.m. ; on the IGtb, 
( Arietis (4 J magnitude star) disappears at 8fr, 2tm. 
p.m., and reappears at 4h. 18m. p.m. ; on thft lfttfc, 
No. 1 Geminorum (5th magnitude sta^ disappears at 
lOh. 34m. p.m., and reappears at llh. 1m. p.m. 

The planet Mercury is in the constellation of 
Sagittarius at the commencement of the month ; and 
in that of Capricomus at its dose, when he in favour- 
ably situated for observation. Rising on the 1st at 
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7b. 93m. a.m., and on the 31st at 8b. Sim. ; setting 
on the 1st at 8b. 21m. p.m,, and on the 31st at 5h. 
57m. p.m. His diameter on the 1st is 4|*, and on 
the 25th, 5". 

Venus is in Aquarius throughout the month. She 
is very favourably Situated for observation, and attains 
her greatest brilliancy on the 21st. Her diameter is 
on the 1st, 30", and on the 25th, 42J". She rises on 
the 1st at lOh. 17m, a.m., on the 16th at 0h. 28m. 
am., and on the 31st at 8h. 10m. a.m. ; setting on the 
1st at 8h. 18m. pm., on the 16th at 6h. 24m. p.m., 
and on the 81st at 8h. 0m. p.m. 

Mars is in the constellation of Libra at the com- 
mencement of the month, and in Ophiuchus at the 
close. He is unfavourably situated for observation. 
HU diameter being at present only 4J", whilst in Sep- 
tember it will be 211". He rises on the 1st at 4h. 
32m. a.m., and on the 31st at 4h. 24m. a.m. ; setting 
on the 1st at lh. 17m. p.m., and on the 31st at 12h. 
20m. p.m. From the 8th to the 10th he is quite 
close to the star, u> Scorpii, and on the night of the 
15th, very near to w Ophiuchi. 

Jupiter remains in Virgo during the month. On 
the 30th, at 4h. 13m. p.m. he is in conjunction with 
& Virginis, the distance being only 7£\ His diameter 
is 804" on the 1st, and 39" on the 5th. He rises on 
the 1st at lOh. 53m. p.m., on the lflth at 9h. 51m., 
and on the 31st at Bh. 49m. p.m. ; setting on the 1st 
atllh. 29m. a.m., on the 16th at 10U, 28m., and on 
the 31st at Oh. 26in. a.m. 

Saturn is also in the constellation Virgo throughout 
the month. He is very conspicuous, and favourably 
situated for observation. His ring is invisible to us 
until the 1st of February. He rises on the 1st at 
3 Oh. 23m. p.m., on the 10th at Oh. 25m., and on the 
31st at 8h. 23m. p.m. ; setting on the 1st at llh. 25m. 
a.m., on the 16th at lOh. 27m. a.m., and on the 31st 
at Oli. 30m. 

UranuB is in Taurus throughout the month ; rising 
on the 1st at lh. 54m. p.m., and on the 3lst at llh. 
53m. a.m. ; setting on the 1st at 6h. 34m. a.m., and on 
the 31st at 4h. 13m. a.m. 

Eclipses of Jupiter’s Satellites. — On the 2nd, at2h. 
50m. a.m., 2nd moon disappears. On the 4th, at 
Oh. 16m. a.m., 1st moon disappears. On the 6th, 
at 12h. 44m. a.m., 1st moon disappears. On the 7th, at 
llh. 55m. p.m., 4th moon reappears. On the Oth, at 
5h. 25m. a.m., 2nd moon disappears. On the 13th, at 
2h 38m. a.m., 1st moon disappears. On the 14th, at 2h. 
6m a,m., 3rd moon reappears. On the 20th, at 
4h. 31m. a.m., 1st moon disappears. On the 21st, 
at 2h. 50m. a.m., 3rd moon disappears. On the 21 st, at 
6h. 4m. n.m., 3rd moon reappears. On the 21et, at lOh. 
50m. p.m., 1st moon disappears. On the 20th, at 1 lh. 
53m. p.m., 2nd moon disappears. On the 27th, 
at 6h. 24m. a.m., 1st moon disappears. On the 
28th, at 6h. 48m. a.m., 3rd moon disappears. On the 
29th, at 12h. 52m. a.m., 1st moon disappears. 

Magnetio Declination in London (or variation of 
the compass), 21° 2* W. ; inclination (or dip of the 
needle), 63° 18' N. ; total force, 10* 30' ; variation of 
the compass at Dover about 20*22'; at Yarmouth 


about 20° 22'; at Hull about 21° 22' ; at Southampton 
about 2P 22'; at Newcastle about 22° 17'; at Liver- 
pool about 22° 82'; at Edinburgh about 28 1 7; at 
Glasgow about 23° 27' ; at Dublin about 23* 27\ 

Stars on the Meridian.—* On the 1st, Venus souths 
at 8h. 14m. 80s. p.m. On the 1st, Jupiter souths at 
5h. 0m. 30s. a.m. On the 1st, Mars souths at 8h. 
5m. Os. a.m. On the 1st, Saturn souths at 4h. 54m. 
6s. a.m. On the 1st, Mercury souths at llh. 86m. 
30s. a.m. On the 1st, Uranus souths at 10h.)2m. 24s. 
p.m. On the 1st, a Orionis souths at llh. 2m. 25s. 
p.m. On the 1st, Sirius souths at llh. 58m. 88s. p.m. 
On the 2nd, Aldebaran souths at Oh. 39m. Os. p.m. 
On the 4th, a Persii souths at 8h. 7m. 47s, p.m. On 
the 7th, Itigel souths at 9h. 59m. 8s. p.m. On the 
] Oth, Capella souths at Oh. 45m. 57s. p.m. On the 15th, 
7 Piscium souths at 5h. 54m. 35s. p.m. On the 
17th, 8 Orionis souths at 9h. 36m. 49a. p.m. On the 
21st, a Orionis souths at 9h. 43m. 40s. p.m. On 
the 21st, Sirius souths at lOh. 35m. Os. p.m. On the 
27th, Castor souths atTOh. 58m. 9s. p.m. On the 29th, 
Pollux souths at llh. lm. 12s. p.m. On the SlBt, Venus 
souths at 2h. 15ra. 18s. p.m. On the 3 1st, Jupiter souths 
at 8h. 10m. 80s. a.m. On the 31st, Mars souths at 
8h. 22m. Os. a.m. On the 31 st, Saturn souths at 2b, 
58m. 30s. a.m. On the 31st, Mercury souths at 
lh. 8m. 80s. p.m. On the 31at, Uranus souths at 8h. lm. 
*Os. p.in. On the 31st, Orionis souths at 9h. 4m. 27s. 
p.m* On the 31st, Sirius souths at 9h. 55m. 41s. p.m* 

E. J. Lowe. 


JVLt JVfoteworthy’s Corner. 


Floral Designs for the Colour Top. — As an 
artist I have been much pleased with the “ Kaleido- 
scopic Colour Top,” and herewith submit an improve- 
ment of my own for the benefit of those who may 



wish to enjoy a new and highly interesting phase of 
its capability of increasing amusement and promoting 
further study. A piece of moderately thin post paper 
coloured black (with Indian ink) on both sides 
should be cut out like the subjoined pattern, and the 
sides marked A and B fastened together with gum- 
arabic, thus forming something like the petals of a 
flower, as in Fig. 2. This, with its smaller end 
placed towards "the three-coloured disc (the spindle 
being within it) will, on spinning the top, exhibit not 




Meridian Line. 

fight falls towards their left or right hands. To vary I A Meriduk Like.— Mr. Noteworthy hat h«„ 
*“» «per teent, flower* eat out of white, light blue, I naked by several reader, for .omefuS jwrfMb? 
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of the meridian line des cri bed Wa excellent friend 
Kti Border, of the OUfton Observatory, at page B03 
of the tot volume of RxcmnAtin ScixicCi. Finding 
that nothing of a verbal kind oonld be added to the 
partieulars detailed by Hr. Border, he has obtained a 
drairing whioh, with the article referred to, will be 
eoftoeht to enable any amateur astronomer to con- 
struct so neeesearyond valuable an apparatus. In 
the cot a window is supposed to be taken out, and 
some masonry moored, in order to show the interior 
of a rt <m as it would then appear to an observer 
outside 

MiCBtcmaKDA.— The electric printing telegraph of 
If. Dujardin, of Lille, is now exhibiting at Paris. It 
produces an entire Roman alphabet in seven seconds, 
eight alphabets in a minute, and writes and transmits 
a message of twenty-four words (about one hundred 
letters) in one minute. In place of wheels with heavy 
types, M. Dujardih employs a very light and slender 
aluminium wheel, on which are cut letters similar to 

those employed in marking linen. Blue of Mul- 

hausen is the name given to a new and beautiful dye 
obtained by MM. Schaffer and Gros-Renaud by the 
reaction of the red of aniline on an alkaline solution 
of gum-lac.— Turpentine as an anaesthetic has 
been employed by Mr. J. Wilmshutlt, It Is sprinkled 
on a handkerchief and applied to the nostrils. In 
cases of severe neuralgia, cramp, and slight surgical 
operations, it lias been found to allay irritation, and 
cause a gentle sleep, from which the patients awoke 
without headache, or any other u&pleasant symptom. 


— *Mr. Robert Srichoe, the British Consul at lntoy 
China, has mitten to tit •, Zoologies! Society, stating 
that he is doing his utmosjkfc proouito tor the gardens 
several Japanese end Forbfosan deer. 
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Aiilmti, flint implements found at, 291. 

S >tion of light, example of, Ifll. 

>tion eflight, » misnomer, 16. 
no ftdottla, the agate shell, 320. 

Achromatic condenser, use of, 277. 

Aotiniie found ftt Southend, 182, 

Actinism ft force of light, 67. 

Actinism, philosophy of, 18. 

Actlnophrys, multiplication of, 182. 

Agamogenesis. nature of, 66. 

Age of stone, flint implements, 289. 

Alarum, telegraphic, 282. 

Alexie St- Martin, experiments on, 809. 

AJffas, marine, notes on, 169. 

Alligators of Demerara, 299. 

Allotropism, examples of, 242. 

Aloea communis, the shad, 273. 

Am 85 b as, hour to And in ponds, 138. 

Amateur astronomers, encouragement for, 32. 

Ammonites found in greensand, 199. 

Amorphous bodies, 244. 

Anagallia a microscopical study, 100. 

Analysis by means of light, 294. 

Analyser for polarised light, 166. 

Ancient earth, a vision of, 60. 

Ancient and modem hydra, 3. 

Anoyloceras grandis in greensand, 109. 

Anecdotes of geologists, 180. 

Anguillala pierced by hydra viridls, 54. 

Animal life, chemistry of, 303. 

Animals imitated in chipped flints, 298. 

Animals, where do they die ? 25. 

Annelids from the deep sea, 102. 

Anodonta crgnea, a fresh-water mussel, 287. 

Antennularia plentiful in the pools, 180, 

Anthropoid apes, 106. 

Antiquity of certain truths in scienoe, 1, 

Ants prey upon aphides, 65. 

“ Ants' cows," aphis bo called, 66. 

Aphides, microscopic observation of, 65. 

Aphis roses described, 60. 

Aphrodita aculeatus found at Southend, 182. 

Apparatus for desiccating mfik, 94. 

Apparatus for gold coinage described, 287. 

Apparent diameter of sun considered, 115. 

Apple, section of wood of, 209. 

Apterous state of aphides, 66. 

Aquaria : Hydra viridis and Hydra fuses, 3, 52} Tallis- 
neria spiralis, history of, 9 ; Melioerta rmgens. 45 ; laoe- 
leaf plant, 60; physiology of DytlscUs margin alls, 88{ 
minute life of the sea, 127 ; Sea-weeds, 189.) Rotatoria, 
172; dredging at Southend, 180; marvels of pond life, 
276 ; British fresh-water shells, 286, 821. 

Aquaria, chemistry of, 66. 

Arachnoidisons figured, 247. 

Arch, auroral, of March 0, 1801, 08. 

Argaad-burner, how constructed, 41. 

Artificial crystals, Crosse’s, 2$4. 

Artificial ioe, crystals of, 319. 

Artificial light in photography, 40. 

Artificial tourmalines, use of, 106. 

Astiovoxioai. OBsxarAnowB : 1861— April, 31 ) May, 64) 
"i July* 187 1 August, 171; September, 206) 
October, 245 ; NevamW, 2B1 ; December, 816. 1862— 
January, 849. 

AstronomW discovert* of M. Goldschmidt. 82. 
AwaoaoUTi planets, tiste pf new, 69, 284, 6%) eiWCWag* 


ment for amateurs, 32: apparent diameter of sun gad 
moon at horison considered, 116, 994, 890) Bmint' 
comet, history of 141; lunar theory bf the weather, Mflf 
solar eolipse of December 31, 1861, 817 ) transit of Mar*-- 
oury of November 12, 1861, >81. 

Athermanous bodies, notion of 18, 

Atlantic telegraph, soundings for, 106, 

Atmosphere a prism, 15. 

Atmospherical refraction, effects of, 113. ■" 

Atomic constitution of bodies, 244. 

Atomic constitution of crystals, 173. 

Aurora Borealis of Maron 9, 1861, 68, 

Aurora of Maroh 9, 1801, 104. 

Baoillabia paradoxa, movements of, 188. 

Balanoe of forces in aquaria, 11. 

Balea fragilis, the moss shell, 3 25, 

Balloon telegraphy, 176. 

Bank of England, relations to the Mint, 235. 

Barometer, petroleum, 302. 

Battery, galvanic, to construct, 21, 

Battery, Ruhmkorff's cod, 202* 

Beam of light interrupted, 150. 

Bees and wasps not antagonistic, 78, 

Bees and wasps, are they antagonistic, 212, 

Beeston, molluscs found at, 280. 

Beetle, notes on Dytisous marginalia, 83. 

Benzoin, crystals of, for microscope, 174. 

Berkeley, opinion of, on refraction, 113. 

Biblical doctrines of the origin of life, 224. 

Biddulphia Baileyii, frustules of, 184. 

Binocular microscope, Wenham's, 298. 

Birds, pleasure of training and teaching, 81. 

Bistort, flowers of, 48. 

Bithinia tentacokta, figured, 288, 

Blank gold coins described, 211, 

Blackbirds and lapwings, 104. 

Blaokdown, Berks, geology of, 200. 

Blood, pressure of, in arterial oolumn, 08. 

Blood, how sustained in volume and quality, 816. 

Blue dyes, how obtained, 814. 

Boadioea, supposed coins of, 156. 

Boiling points of different liquids, 140. 

Books bbobivsd i Du ChaUlu’s Explorations, 105; Darwfh 
on Species, 219) Martels of Pond Life, 278. 

Botaht: Yallisneria spiralis, 9; hymenophyUums, 81) 
plants common on chalk, 85 1 lace-leaf plant, Ouvirandra 
renestralis, 60; microscopic study of the Aintgaiys, 
100 ; cellular structure or the garden pea, 182 ; sea- 
weeds, 169; wine-palm, 177) ootton-tree# of Jamaica, 
193 ; vegetable anatomy, 209; fungi of the past autumn, 
318; W.jud. W«di ud (bW r«uhln»f hwidfU V.* 
4ff, 88 : hMdful Vt, MS, 286 ; bwdful TU., S3*. * 

Brain of gorilU. bulk at, 108, 

Breathing vessels Of Dytisous marginalia, 65. 

Breiddan mountains, geology ot, 191. 

Britain, geological map of, 257. 

Britauno-Celtio coins, 156. 

British bivalves and gasteropoda, 285. 

British princes, coins of, T5l. 

British shells of common occurrence, 265, 621. 

Buoerid®, habits of, 226. 

Buceros birostris, galeritus, and Ticfcelli, 166. 

Buckwheat, blossoms of, 49. 

Bulb of common houseleek figured, 96. 

Bulimus obscurus, figured, 326. 

Border's oomet described, 141. 
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Cabikbts: gold ud silver plate marks, 68 ; coins of early 
British princes, 161 ; on mounting insects entire, 231 ; 
British oivalves and gasteropoda, 286, 821 ; primitive 
weapons and works of art, 289 ; fossil fungi, 818, 

Caesium and rubidium, how discovered, 296. 

Camborioum, ooin of, 166. 

Cambridge, geology ot, 200. 

Camelodanum, an ancient British capital, 154. 

Cancer pagurus, .plentifulness of, 182. 

Candles, when first used, 40. 

Canfhocaraptns minute us figured, 68. 

Capsules and poison-thread of Hydra?, 63. 

Caractacus, presumed ooin of, 368. 

Caradoc sandstone quarries, 192. 

Carbon, amount oousumed during sleep, 08. 

Carbon, various forms of, 243. 

Careinus msenas, plentifulness of, 182. 

Carex striata, or hog-sedge, 837. 

Carmine secretion of Die don, 272. 

Carrion-eating birds, uses of, 196. 

Caryota sobohfera, 180. 

Case-forming animalcules, 46, 

Catkins, structure of, 40. 

Cattivelanus, coin of, 166. 

Cayenne, climate of, soil of, 299. 

Cayman or alligator of America, 300. 

Celtic period of history, 289. 

Cell-contents, rotation of, 13. 

Cells in the garden pea, 133. 

Cells in nest of ground wasp, 70. 

Cells of vegetable stems, 209. 

Cellularia ciliata found at Southend, 181, 

Cephalic ganglion of Dytiscus marginalia, 67. 

Cephalopodoua molluscs, peculiar to the chalk, 202. 
Geramium rubrum, various colours of, 170. 

Cerebral distinctions of man and gorilla, 108. 

Certain habits of the hornbills, 220. 

Cetacea, first occurrence of, in the chalk, 200. 

Chalk pits of Grays, Essex, 33. 

Chance's patent pressed leus, 43. 

Chemical changes in galvanio battery, 22. 

Chemical action essential to the production of light, 41. 
Chemists y: artificial light applied to photography, 40; 
labours of the sunbeams, 66 ; desiccated milk, 92 : stain- 
ing glass red, 104 ; boiling point of different liquids, 140 ; 
liquid glass, 140 ; crystallization, 173 ; the gases, 231 ; 
allotropism, 242 ; effects of heat, 248 ; rock oil, 284 ; 
animal life, 303 ; dyeing, 313 ; vital dynamics, 339. 
Chemistry of the gases, 231. 

Chemistry of animal life, 303. 

Clieniendopora fungiform is, the cup-shaped sponge, 200. 
Chert, prevalence of in greensand, 197. 

Chlorophyll, motions of, in cells, 13. 

Chloride of zino, to make, 20. 

Ohondrus crispua, an iridescent sea-weed, 169. 

Chydorus spheericus, an Entomostraca, 63. 

Circulation of blood reduced by sleep, 97. 

Circulation of the sap in VaJlisneria, 13. 

Cities, relatod to the strata on which they are built, 37, 
Civilisation, a result of the use of coal, 68. 

Classio fables, the hydra, 3. 

Clavaria on dub of Hercules, 317. 

Clip for mioroscopio observations, 67. 

Cloud odour, a study for the painter, 19. 

Club mosses, notes on, 101. 

CJluphea pilohardus, harengus, and Leachti, 273. 

Cluphea sprattus, history of, 271. 

Coal-flelda, first view of, at night, 214. 

Coal, production of dyes from, 316. 

Cod, stored up sunlight, 69. 

Coodnella, an enemy of Aphides, 66. 

“ Oocooliths,” origin of, 163. 

Coil machine, RunmkorfFs, described, 202, 

Coinage, statistics of cold* 236. 

Coins of Qymbeiine and oiher British princes, 151. 

Coins t ooin* of early British prinoet, 161 ; gold ooinage of 
Britain, production of and value, 234. 

Coin*, production of gold, 236. 

Colony Of wasps, history or/ 73. 

Colours, art ox dyeing permanent, 813. 


Colour, attractiveness of, 16. ... 

Colour-top, experiments on the, 188. 

Combustion a vital process, 66. 

Combustion, an analogue of life, 306. 

Combustion, degrees of, 42. 

Combustion, how insured in Erne light, 43. 

Combustible substances described, 42. 

Comet of June and July, 1661, 141. 

Comments on mummy of pigeon, 26. 

Complementary colours, example of, 82. 

Complementary colours, experiments in, 167. 

Concavity of the sphere oonsidered, 113. 

Concentric patterns for oolour-top, 138. 

Conchology : rare shells, 67 ; British bivalves and gas- 
teropoda, 285 ; British shells of common ooourrenoe, 821. 
Cones of firs are seed-vessels. 61. 

Consentaneous vibrations of light, 159. 

Constituents of milk, 93. 

Conus cedo nulli, value of, 67. 

Conversion of force in the prism, 16. 

Convolutions of shell of garden snail, 250. 

Coralline zone of sea-weeds, 169. 

Corda's researches on hydra, 0. 

Conns and bulbs, 89—92. 

Cotton trees of Jamaica, 193. 

Cranial capacity of the gorjlla, 107. 

Cretaceous deposits, lower divisions of, 197. 

Crocodile, notes on American, 300. 

Crocus, root of, figured, 90. 

“Cropping out," meaning of, in geology, 38. 

Cross and We ekes’, experiments of, on generation, 222. 
Crusaders, remains of, 175. 

Cruz, Kt., collections of bones at, 20. 

Crystalline forms of bodies, 244. 

Crystalline form of the earth’s crust, 173. 

Crystallizations for the microscope, 173. 

Crystals of snow, described and figured, 818. 

Crystals, to prepare for microscope, 173. 

Cuckoo and its eggs, 67. 

Cube, forms it contains, 264. 

Culm of grass, figured. 89. 

Culture of the lace -leaf plant, 62. 

Culture of Vallisneria, 11. 

Cunobelin, coins of, 161. 

Cup sponges of the greensand formation, 200, 201. 

Current, electric, simple mode of inducing, 202. 

Cuticle of plant, cells of, 296. 

Cyclas, British species of, 286. 

Oyclas rivioola, figured and described, 286. 

Cyoles of human fife, 95. 

Cycloum papillosum, fig, 127. 

Cydippe pomiformis, capture of, 181, 

CyniDeline, coins of, 161. * 

Cystosoira ericoides, iridescence of, 169. 

DiB!rov*u,At7NOB, coin of, 166. 

DanielPs oonstant battery, 22. 

Darwin’s Loves of the Plants quoted, 10. 

Darwinian hypothesis reviewed, 221. 

Decomposition, an act of vital force, 57. 

Decomposition of light, 169. 

Decomposition of light, a misnomer, 15. 

Decrease of light by reflection, 17. 

Deep sea life. 102. 

Demerara, alligators of, 299. 

Depredations of garden snail, 263. 

Descending order of sedimentary rocks, 267. 

Desiccated milk, 92. 

Desmarestim, rapid decay of, 169. 

Diamorphlsm of Lyngbiss, 176. 

Diatoms plentiful in mud, 246. 

Dicotyledonous stems, structure of, 209. 

Difibskm of light in the atmosphere, Iff. 

Digestion, process of, in man, 306. . 

Digestive apparatus of melicerta, 46. 

Digestive system of Dytiscus marginalia, 86. 

Digestive system of Hydra viridis, 6, 

Diluvium, flint implements of, 292. 

Diodon, or globe fish, described, 272. 

DipoUrication of light, 166. 
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Disoovery adranoed by trifling incident*, 294. 

Diseases of parrot*, 82. 

Directions of Hydra viridis, ft 
Distance, how measured by vision, 111. 

Distant sources of water springs, 39. 

Donati's comet, note on, 143. 

Doris, spawn of, 132. 

Douglas pine, height of, 138. 

Dressiena polyroorpha figured, 286. 

Dredging, products of, at Southend, 180. 

Du OWuirs explorations, 105. 

Durobrivee, coin of, 155. 

Dyeing, art of. 313. 

Dytisous marginalia described, 83. 

Earth, passage through tail of comet, 141. 

Edible snails, 254. 

Eggs, how many does the cuokoo lav, G7. 

Elder pith, cells of, 210. 

Electric light attractive to insect*, 248. 

Electric light in photography, 44. 

Electric light, uses of, 44. 

Electricity i galvanic batteries and how to make them, 
20; electro-motive engine, 101 ; telegraphic alarum, 282; 
BuhmkoriTs coil maohine, 202 ; Smee’s battery, 340. 
Eleotricity, the missing link in the chain of life, 344. 
Electro-motive engine, 104. 

Elementary constitution of organic tissues, 303. 

Elements of comet of July, 1861, 149. 

Elephant beds at Grays, Essex, 40. 

Elephants, how trained to dance, 253. 

Elba, discoveries of, in Madagascar, 61. 

Elm, aphis of, 66. 

Endogenous plants, how constituted, 89. 

Engine, electro-motive, 104. 

Engruulis enorasloolus, the anchovy, 273. 

Entomology : wasps, 69, 212, 320 ; Dytiscus marginalia, 
83 ; insect trap, 248 ; mounting insects entire for the 
mioroaoope, 281. 

Enquiry, source of pleasure in, 2. 

Epatioua, com of, 153. 

Equipment for geological rambles, 187. 

Eno ima lauigera desonbed, 05. 

Briodendron aufructuosum, 196. 

Eschmanusar, sarcophagus of, 175. 

Euoampue, among surface life, 184. 

Euphorbia, botany of, 48. 

Excursions : chalk pits of Grays, Essex, 331 } LymeBegis, 
127 ; geological rambles in Montgomery, 185 ; the rooks 
of Sunderland and M&rsden Bay, 213 ; naturalists' field 
dubs, 256. 

Exogenous and endogenous plants, 51. 

Experimental study of the wasp, 74. 

Experiments in polarisation of light, 165. 

Explorations in Equatorial Africa, 105. 

Explosive compounds of hydrogen, 233. 

Exposure of plate under lime light, 43. 

Exuvation of the horn of Buceridre, 227. 

Eye-piece of home-made microscope, 121. 

Farinaceous pith of oaryota urcus, 178. 

Farringdon, Berks, geology of, 200. 

Fast colours, how produoed, 313. 

Fat, how absorbed in digestion, 309. 

Fauna sueoioa of Linnaeus cited, 274. 

Feathers of butterfly wings, 67. 

Fecundity of garden snail, 251. 

Fecundity of ground w a*p,72. 

Fecundity of plant lice, 66. 

Fecundity of the sprat, 275. 

Fibre, how used by the wasp, 71. 

Field dubs, work and study for, 266. 

Filmy ferns, leaf-structure of, 81. 

Finding microscope, 103. 

First view of the circulation of the sap, 12. 

Fishes common in winter described, 271. 

Fishes, fall of, from the sky, 928. 

Fission of Traohelius ovum, 279. 

Flame, resemblance of life to, 56. 

Flexible limestone at Marsden Bay, 216 . 
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Flint implements of the drift, 289. 

Flints, layers of, in ohnlk, 86. „ 

Flowers of bensoin for the mioroscope, 174. ■ 

Fiustra foliaoea, ashore product, 1J2. 

Flowers of Ouvirandra fenestralis, 62. 

Food, conversion of, into organio fabrics, 303. 

Foot-suokers of Dyfciaoas marginalis, 86. 

Foraminifera of the chalk, 35. 

Foraminiferous shells from deep sea, 102. 

Force as exemplified in animal economy, 340. 

Force, forms of, in the workings of nature, 57. 

Forces requisite to the production of vegetation, 58. 

Forms contained within the cube, 264. 

Fossil collecting, bow to set out, 186. 

Fossil fungi, list of, 817. 

Fossils of the chalk at Grays, Essex, 35. 

Fresh-water polyps, 62. 

Friction the cause of the sensation of light, 19. 

Frog-bit, allied to Vallisneria, 9. 

Frogs buried in stone, 176. 

Frogs falling from the sky, 328. 

Frond of wine palm figured, 177. 

Fructification of plants, 9. 

Fucus ounalioulatua, exolusiveness of habitat, 170. 

Fungi of the past autumu, 317. 

Funiculus of polysoon, 131, 

Furnace, first sight of, and consequences, 116. 

Galvanic battery, Same's, 346. 

Galvanic batteries, to construct, 20. 

Galvanometer, experiments with, 204. 

Ganglions of Dytiscus marginalis, 85. 

Garden snail, history of, 249. " 

Garden snail, notes on, 820. 

Gardens, alleged depredations of wasps, 70. 

Gas illumination, rifeots of, 41, 

Gases, chemistry of, 231. 

Gasteropodous molluscs, 285. 

Gaulish coinage, compared with British, 152. 

Gault, of Cambridge, described, 200. 

Gault, position of, in regard to other rooks, 197. 

Gemmae of frrns, 81. 

Gemmation of Hydra viridis, 5. 

Generation, spontaneous, 220. 

Geological rambles, Montgomeryshire, 185. 

Geologists, suggestions for, 139. 

Geology, observations of, by field clubs, 258. 

Geology : sections of Diatomaceous shells, 32 ; chalk pits 
of Grays, Essex, 33 ; suggestion to geologists, 139 ; earth- 
quake at Mendoza, 176; geological rambles in Mont- 

S omery, 185; the greensand, 197; rooks and oaves of 
Tarsden Bay, 213; formation of artificial sandstones, 
248 ; rock oil and the coal Btrata, 284; fossil fungi from 
the tertiary of Silesia, 318. 

Geometry of crystals, 173, 242 ; forms contained within the 
cube, 264. 

Germs of life universally distributed, 223. 

Glass, to prepare liquid, 140. 

Globe fish, or Diodon^ described, 272, 

Gluraacere, characteristics of, 337. 

Glyptocrinua, a beautiful encrinite, 192. 

Gold, from crucible to coining-press, 234. 

Golden ohain of physioal forces, 56, 

Goldschmidt, Hermann, life of. 32. 

Gooseberry, section of wood of, 210. 

Gorilla, comparative anatomy of, 105. 

Grant on Species reviewed, 219. 

Grass, hollow stem of. 89. 

Grasses, characters or, 337. 

Gray, Dr. Asa, on generation, 224, 

Gray parrot, management of, 76. 

Grays, Essex, chalk piu at, 33. 

Great comet of July, 1861, 141. 

Green peas under the microscope, 133. 

Greensand, distribution of, in England, 197. 

Grove's galvanic battery, 24. 

Guianas, residence in, 300. 

Gun cotton, spontaneous combustion of, 248, 

Hairs of plants, cellular structure of, 296, 
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Hammer for geological purposes, 187. 

Hampstead ponds, organic lift of, 076. 

Handiworks of primitive races of mankind, 393, 
Han no, voyage of, cited, 106, 

Hearing with two ears, experiments on, 388, 

Heat, effects of, long continued, 348. 

Heat, how produced in animal life, 806. 

Heat, its uses in the animal economy, 889, 
Hedgehog and lapwing, habits of, 68, 

Hedgehog, notes on, 384. 

Helix hortensis, history of, 359. 

Helix pomatia, the edible snail, 264. 

Hemerobios peria. the lace-winged fly, 66. 
Hemiptera, an order of aphides, 65. 

Herb Paris, involucre of, 270 
Herooles, labours of, 3. 

Hermit crab, Cancer pagurus, 182, 

Herrings, importance of, in British fishery, 273. 
Holman Hunt, his atmospherio painting, 113, 
Homologies of ornithology, 28. 

Honeycombed limestone, examples of, 216. 
Horizon, apparent diameter of sun at, 110. 
Horizontal position during sleep, 07. 

Hornbills, on their habits and history, 226. 

House leek, bulb of, 00. 

Hunting grounds for the microsoopist, 173. 

Huxley on reproduction of aphides, 66. 
Hybernatiou of garden snail, 254. 

Hydra fusca, history of, 6. 

Hydrie, ancient and modern, 8. 

Hydra viridis described, 3. 

Hydra vulgariB attenuata and viridis, 52. 

Hydrogen gas, illuminating power of, 42. 

Hydrogen gas, to prepare, 231. 

Hymenophyllum, microscopic notes on, 81. 
Hyperborean snow, 318. 

Icb and snow, meohanioal distinctions, 244. 

Ice, production of crystals in, by heat, 319. 

Idols, primitive, in flmt, 29'). 

Illumination for a polarized light, 162. 

Imitative faculty of parrots, 80. 

Incident rays ofliaht, 16. 

Inoubution of the iiorubill, 228. 

Induced currents of electricity, 204. 

Infidel tendencies of the Darwinian hypothesis, 225. 
Inflammability of hydrogen gas, 233. 

Inflorescence of Caryota urens, 178. 

Infusoriffl, distribution of, 82. 

Ingots of gold, how prepared, 288. 

Insects common in July, 138. 

Insects, to mount, entire for microscope, 281, 

Insect traps, the electric light, 248. 

Interference, law of stated, 160. 


Jack the Blaster, soene of his exploits, 217. 
Jaggery, the sugar of the wine palm, 179. 
Jamaica, vultures and ootton trees of, 19*. 
11 John Crow," the vulture of Jamaica, 194. 


Katobitbaoh's Der Pflazenlause referred to, 65. 
Kentish rag, a product of the greensand, 198. 
Kerona polyporum, 63. 

41 King shell of Conus eedo nulH, 67. 

Kiwi and lapwing, habits of, 174. 

Kulvea from theDiluvium, figured, 292. 

Knot grata, blossom of, 48. 

Knowledge gained by humble means, 294. 
Knowledge not bounded by individual ideas, 1. 
Korwd. or red-billed hornoill, 229; 

Kuohiua-kii, a name of the hombill, 338. 
Kymbelin, coins of, 151. 


Laboub of the sunbeams, 56. 
Dace-leaf plant of Madagascar, 60. 
Dsminarian cone of sea-weeds, 166. 
litamedea geniculate described, 180. 


Lapwing, habits of, 104. 

Layers of wood, how deposited in endogens, 111. 

Leaf of Ouvirandra fenestralis, 62. 

Leaves of plants, forms of, 266. 

Lanina ana Melicerta ringens, 45. 4r. 

Lenses for a home-made miovoscepa^ U2, 

Lenton, mullusca found at, 285. 

Lemna minor with hydras, 4. 

Lepisma saccharina wing, scales of, 67. 

Life, how sustained chemically, 804. 

Life, its hidden souroe and power, 339. 

Life the result of organisation, 65. . ■ - 

Light analyzed, 294. 

Light and colour not distinct, 17. 

Light, polarization of, 157. 

Light produced by eleotrloity, 208. 

Light, sources of artificial, 40. 

Light, studies of, 14. 

Light will not magnetize, 176. 

Limex agresiis, arborum, etc., figured and described, 321. . 
Lime light, uses of in photography, 42. 

Limestone, snails peculiar to, 285. 

Limnia annulatus, note ou, 173. 

Limnias oeratophyllii, notes on, 172. 

Limnooharis Humboldtii, 9. 

Liquid glass, to prepare, 140. 

Littoral zone of sea-weeds, 169. 

Llanymynach Hill, view from, 189. 

“ Lobster bed ’* of Athorfleld, 199. 

Locomotion of the hydra, 4. 

London basin, model of, 38, 

London basin, outer edge of, 88. 

London, growth of, the result of Hi geological position, 88.. 
London naturalist’s holiday, 180. 

Longevity of garden snail, 254. 

Lot’s wife a rock at Maraden, 216. 

Loves of the plants quoted, 10. 

Lower Silurian, trap rooks in, 190. 

Lunar theory of weather, 283. 

Lungs, action of, in respiration, 312. 

Lustre, Dove’s theory of, 176. 

Lycama argus, wing scules of, 07. 

Lycopodiums, microscopic studies of, 162. 

Lyme liogis, marine fauna of, 128. 

Lyra media, a rare brachiopod, 201. 

Madder, use of, in dyeing, 314. 

Magnesian limestone at Maraden Bay, 215. 

Magnet for galvanic battery, 21. 

Magnetio needle influenced by voltaic current, 88$. 
Malaoopterygious fishes, 273. 

Malacozoa, name for certain molluscs, 285. 

Mammalian, remains of the Purbeck, 201. 

Man, antedated in the course of time, 56. 

Man contrasted with the gorilla, 107. 

Man, remains of early civilisation, 296. 

Mandibles of Dytiscus margmalis, 87. 

Maps issued by Geological Society, 187. 

Marine algie, notes on, 170. 

Maraden Bay, rocks and oaves, 213. 

Marvels of pond life reviewed, 276. 

Mausolea of animals, 26. 

Mauve and magenta dyes, nature of, 815. 

Meadow orohis figured, 288. 

Mechanical motions the result of converted force, 57. 
Mechanical states of matter, various, 57 . 

Mediterranean, pholades of, 108. 

Medusas, capture of, 181. 

Meiford, Montgomery, geology of, 191. 

Melagopoid stage in transformation of crab, 184. 

Melicerta ringens, 45. ..■* 

Membranous structure of Hydra fhsca, 8 . '■ 

Mendoza, earthquakes at, 176. 

Mental influences or impressions of phenomena, 117. 
Mercury seen by naked eye, 2*. 

Mercury, transit of, 812. 

Metallic lustres, how caused, 17. 

Mbtaldukot : gold and silver maria, 88 1 theory 
176; gold from the crucible to the rein ?xm> jfty 
tion of metals to the spectrum, 294, 
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Metal* determined by spectral colours, 295. 

Meteorological charts, 170. 

Mbtbobologxcal Obsbbvatxohs : 1801— April, 31 ; May, 
04; June, 99; July, 137; August, 173 ; September, 209 ; 
October, 240; November, 281 j December, 816. 1832 — 
January, 349. 

Mbtsoeology : Aurora of March 9, 1861, 63, 104 ; influ* 
enoe of trees on temperature, 140 ; meteorological charts, 
170 ; lunar theory of the weather, 283. 

Meteors, Seechi’a theory of. 248. 

Micrometers produced by photography, 170. 

Miouoscoru : ancient ana modern Hydra, 3 ; Vallianoria 
spiralis, 9 ; Melioerta rmgens, 45; fresh* water polyps, 
62 t Aphides, 05 ; spring cup, 67 ; water beetle, 83 ; Ana* 
gallis pratensia, 100; Finding microscope, 103 ; construe* 
Bon of amateurs' microscope, 121 ; polarization of light, 
167 ; marvels of pond life, 137, 276 ; mounting insects 
entire, 281 ; Wenham's binocular, 298. 

Microscope, finding, described, 103. 

Microscopic Observes : Hymenophyllum, 31 ; Infusoria, 
32 ; seotions of Diatomaoeous shells, 32 ; out-door studies, 
82,00, 188,210; Aphides, 65; Anagallis pratenais, 100; 
olub mosses, 101 ; pond gatherings, 137, 276 ; insects to bo 
found in July, 138; Rotatoria, 172; crystals, 173; vege- 
table anatomy, 209 ; growth of trees, 210 ; diatoms found 
in mud, 246; snow-stars, 318; fossil fungi, and ftwgi 
found in 1801, 317. 

Milk, process of desiccating, 62. 

Mineral character of cretaceous system, 199. 

Minerals, effects of heat on, 248. 

Mint, operations at, described, 235. 

Minot* life of the sea, 127. 

Monad, origination of, ab ovo, 223. 

Montgomery, geology of, 185. 

Motion an expenditure of force, 57. 

Moule'a light for photography, 44. 

Mountain limestone, scenery of, 189. 

Mud, organic constituents of, 246. 

Mullus surmuletus, a summer fish, 271. 

Muscular power of Hydra viridis. 6. 

Muscular structure or birds, 28. 

Musioal notes by electricity, 207. 

MutuaL relations of all things, 69. 

Mysteries of the Mint explained, 241. 


Napier's machine fbr weighing coins. 238. 

Natural Histoxy Observations : Habits of lapwing and 
hedge-hog, 08, 104 ; deep sea life, 102 ; pond gatherings, 
138 ; rotatorum, 172 ; kiwi and lapwing, 172 ; they 
stamp with their feet, 174; can serpents poison each 
other, 175 ; habits of waaps, 212 ; attraction of insects by 
eleotrio light, 248 ; habits of wasp, 320. See also Mi- 
croscopic Obsxbtxb. 

Natural History urn Zoology t Hydras, 8, 52 : mum- 
my of pigeons, 25; Melioerta ringeni, 45; cuckoo and 
its eggs, 67 ; wasps, 09 ; grey parrot, 70 : Dytiscus mar- 
ginalia, 83 ; the goriUa, 105 ; minute life of sea, 127 ; 
London naturalists 7 holiday, 180; the vultures of Jamaica, 
193 ; origin of species, 219 ; habits of the hombills, 226 ; 
garden snail, 249,320; naturalists' field dubs, 266; the 
sprat and other prodnots of British fishery, 271 ; pond 
ufe, 276; British bivalves and gasteropoda, 285, 921; 
alligators of Demerara, 299; fall of frogs, toads, ana 
fishes from the sky, 328. 

Naturalists’ field dubs, use of, 256. 

Naturalists' holiday, 180. 

Naviouhe hippocampi figured, 247. 

Neooomiau, series or greensand, 199. 

Neritina fluviatilig, a British shell, 278. 

Nervous system of Dytiscus marginalia, 85. 

Nest of vespa vulgaris, 70. 

KUophyfium loor atu m, an iridescent sea weed, 109, 

Nitre, natural production ofrl74 

Nitrogenous substanoes as food, 305, 

Nobert's test plate. 51. 

Neetifatoa rt fSm, a cause of phosphorescence, 184# 

Hotoflsmatt W^tneottLwbau to find, 173. 

Nucleus of H I. to observe.'.! A. 

WwMmtoi, how obtataklty fee animal fhbrio, 804. 


Objects for exhibiting polarised light, 108. 
Object-glass of home-made microscope, 121. 
Octahedron, properties of, 206. 

Offa’s dyke, course of, 189. 

Offing, artificial, use of, 114. 

Old roll, notes on the gray parrot. 70. 

Onion, vasoular structure or the skin* 210. 
Ophiooomae, a product of deep dredging, 102. , 

Ophiocom© neglecta, 19. 

Orbit of oomet, figured, 150. 

Orchis masoula, 271, 

Orchis, root of bird nest, 92. 

Organic chemistry, ocouit laws of, 839. 

Organio tissues, constitution of, 303. 

Organic remains of greensand. 199. 

Origin of species considered, 919. 

Orthagoriscus oblongus, or sun-fish, 273. 

Orthis expansa of Caradoc limestone, 192. 
Osseous structure of birds, 28. 

Outdoor studies for the microscope, 32. 
Ouviraudra bemierana, 62. 

Ouvirandra fenestralis, lace leaf plant, 00. 

Ova of the garden snail, 250. 

Oxidation of zinc by decomposition of water, 282. 
Oxycalcium light in photography, 43. 

Oxygon absorbod in preparation of dyes, 914. 
Oxygenation of blood, how performed, 811. 
Ozone, forms of, 243. 


PaLjEOROic rooks, relations of, 217. 

Paley’s natural theology cited, 10. 

Palmellaoea, a form of lyngbia, 170. 

Palms flowered at Kew, 177. 

Palm wine, a product of Caryota urens, 178, 

Faludina vivipara, shells of, 287. 

Parameecium aurelia described, 138. 

Paraffin oil, test lor, 248, 

Parenchyma absent in ouvirandra, 01 . 

Paris Observatory, temperature or the vaults, 223, 
Parrots, how to teach them, 79. 

Pasteur’s experiments on generation, 222. 

Path of the comet of July, 1801, 148. 

Pea-pod, study of, under microscope, 133. 

Pear, section of wood of, 200. 

Pellitory, elastic stamen of, 60. 

Pontacnnites, or stone lilies. 128. 

Pepsin, a transition form of food, 307. 

Perianth, its parts and structure, 269. 

Permian group of rocks, 217. 

Persistent vision, instance of, 110. 

Perspective considered in reference to the apparent dia- 
meter of the sun. 111. 

Potaloid division or plants, 271. 

Peter Allen, his excavations at Marsden, 210. 

Petroleum barometer, 802. 

PhcBniciam antiquities, 175. 

Phosphate of zino obtained, from greensand, 190. 
Phoxichilus spinosos, 162. 

Physa fontinalis, the fountain snail, 926. 

Physical inquiries mutually related, 1. 

Physical sciences, attractions of, 305, 

Physics: " 
tion c 

248; 

light analyzed, 294. 

Physiological argument and Darwinism, 221. 

Physiological test of apparent diameter of the sun, 111 
Physiology : Why do we lie down to sleep f A “ 
logy applied in the solution of an astronr 
menon, 110 j growth of the horn :of th# ^ „ 

chemistry of animal life, 803; vital dynamics, ft 
Pigeon, mummy of, described, 25. r 

Pimpernel, a microscopic study, 100, 

Planets, notes on new, 08. 

Planets, notices of new, 284. 

Planorbis, species of, in Britain, 626. 

Plant cell, morphologies of, 803, 

Plant lice, families on 65. 

Plate marks used by Gddau 
Pl at e m fleams, a common v 
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5 1atonio bodies, whet they are, 266. 

lumage of birds, notes on, 27. 

PlumateUa repent, note on, 278. 

Poison of serpents, action of, 176. 

Polarisation of light, 167. 

Polariser, how to make one, 162. 

Folypothecia plentiful at Warminster, 201. 

Polyps, to collect and keep, 62. 

Polysoa, characteristics of, 131. 

Pomp ay's pillar, a rock at Marsden, 216. 

Ponchefc, experiments of, on generation, 222. 

Pond gatherings for microscope, 137. 

Pond gathering, search for rotatoria, 173. 

Ponds, marvels of, 276. 

Porphyra laciniata, an edible sca-weed. 170. 

Portable press for impressions of wood blocks, 212. 
Portnnus puber, the velvet swimming crab, 182. 

Powder magazines endangered by telegraph wires, 243. 
Powis Cattle, scenery of, 191 . 

Press, model of a portable, 212. 

Prevalent theories of spontaneous generation, 219. 
Prosenohyma of garden pea, 136. 

Protoplasm in cells, 14. 

Primary current of electricity defined, 20.‘5. 

Primitive crystal, nature of, 173. 

Primitive weapons and works of art, 289. 

Prism of binocular microscope, 298. 

Prismatic colours of metals, 295. 

Propagation of Hydra ova and by gemmation, 53. 
Fsittacns erythrinus described, 78. 

Ptyalin, a transition form of food, 300. 

Ramphabtos compared with Buceridce, 226. 

Raphides in cells of pea, 136. 

Rare shells, note on, 67. 

Rarefactions of the sunlight, 68. 

Rays of light, how polarized, 102. 

Reneotion of lisht, explained, 158. 

Refraction by atmospheric vapours, 111. 

Refraction or light considered, 158. 

Refractions of light in the atmosphere, 16. 

Reparation of the body during sleep, 96. 

Reptilia of South America, 300. 

Reptilian forms of the crotaoeous system, 200. 

Respiration exemplified in the plant, 67. 

Respiratory system of water beetle, 84. 

Retinal images, real and illusory, 117. 

Reversability of Hydras, 63. 

Rhinoceros hornbill, casque of, 227. 

Rhombic dodecahedron, form of, 267. 

Riooia fluitans for growth in tanks, 9. 

Rising of son physiologically considered, 110, 281. 

Rook oil and its geological relations, 284. 

Rooks and caves of Marsden Bay, 213. 

Rocks, order of, in Britain, 260. 

Rose, section of wood of, 210. 

Rotation of cell-contents ,13. 

Rotatoria, abundant production of, 172. 

RuhmkoriTs coil machine described, 202. 

Saida, excavations at, 176. 

Saltpetre, spontaneous production of, 174. 

Sanabeds of the London basin, 36. 

Sandstone, artificial production of, 248. 

Barcode in the structure of Hydra, 63. 

Scavenger habits of vultures, 194. 

Bchixogonium, diamorphitm of, 176. 

Bebiaonema, frustute of, 247. 

Science progresses in detail, 1. 

Sea, minute life of, 127. 

Sxahhoib 8vtrpxxs i deep sea life, 102 ; minute life of sea, 
127 r dredging at Kouthend, 180 ; rocks of Marsden, 218 j 
products of the winter fishery, 271. 

Sea ttores, desiccated milk for, 93. 

Sea-weeds, notes on, 169. 

Second causes lead to a first cause, 2. 

Seotion* of diatomaoeoul shells, 32. 

Seotion of London basin, 89. 

Sedges, etweture and growth of, 337. 

Seeming torn of Oaryota ureas, 179. 


Seeing round a corner. 168. 

Seiaginellas, studies or, 102. ’ 

Selenite, use of, in polarization, 187. 

Self-division of animalcules, 277. ,f 

Sensation of light, cause of, ) 6. 

Senses, erroneous deductions from,’ 110, 

8enses of the garden snail, 282. 

Serpents, can they poison each other, 175. 

Sertularia, plentmil in tide pools, 180. 

Serum, or whey of milk, 03. 

Sexes, distinctions of in Vespa vulgaris, 09. 

Sexual forms of Vallisneria, 30. 

Shooting stars, Secchi’s theory of, 248. 

Showers of frogs, toads, and fishes, 328, 

Sight and smell of vulture, 195. 

Single cell battery, use of, 283. 

Siphonia pyriformis, fossil forms of, 200. 

Skeleton plant, Ouvirandra fenestralis, 61. 

Slack, on Fond Life, reviewed, 2 77. 

Sleep, why do we lie down, 96. 

Slug, internal shells of, 321. 

Sraee’s galvanic battery, 346. 

Smell, acute sense of, in garden snail, 262. 

Smelt, quantity of, in winter, 276. 

Snail, history of, 249. 

Snails in harness, 252. 

Snowdrop, bot anical structure of, 209. 

Snow stars described, 318. 

Sodium, coloured flame of, 295, 

Solar atmosphere, what is it P 18. 

Solar light, refractions of, 10. 

Soldering, how to perform, 20. 

Solid bodies contained in the cube, 264. 

Sources of water-supply for London, 35. 

Southend, sea-shore life at, 181. 

Sovereigns, rapid minting of, 238. 

Spar of Douglas pine at Kew, 138. 

Sphericity of the sky considered, 112. 

Sprat, natural history of, 271. 

Spring clip for microscope, 67. 

Spurge, blossoms of fruit of, ‘18. 

Squid, Loligo vulgaris, pigment of, 182. 

Stained glass, 104. 

Stamping power of kiwi and lapwing, 175. 

Stand for microscope, to construct, 124. 

Starch, uses of, in animal economy, 305. 

Stars covered by aurora of March 9, 1861, 63. 
8tarwort, stameniferous blossoms of, 49. 

Stems of plants, various kinds of, 88. 

Stephenson, anecdote of, 68. 

Stereoscopic views of microscopic objects, 298. 
Stinging organs of the Hydra, 63. 

Strychnos e »tcn by the hornbill, 228. 

Btylonichi a pustulate, 247. 

Submarine fauna, 102. 

Suggestions for geologists, 139. 

Sulphur, various forms of, 243. 

Sun, apparent size of on horizon considered, 110. 

Sun rising and setting physiologically considered! 820. 
Sunbeams, labour of, 68. 

Sunderland, rocks and caves at, 213. 

Sunfish, occasional on British coast, 273. 

Sunlight, three powers of, 67. 

Sunlight, value in foot-pounds, 68. 

Sunset, theory of its appearance*, 117. 

Survey, geological, maps of, 188. 

Syrphus an enemy of aphis, 66. 

Symbols in flint of early races, 292. 

Tah of comet, passage of earth through, 144. 

Talking birds, the gray parrot. 76, 

Tantalus, a symbol of knowledge, 1. 

Tardigrade, movements of, 278. 

Tasoiovani, coins of, 151. 

Teeth of common garden snail, 261. 

Telegraphic alarum, 282. 

Telegraph cables, submarine, 103. 

Temperature, influence of trees on, 140. 

Tentacles of Hydra and Actiniae, 64. 

Tentaculmof Hydra, I. 
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Terebratulse, oharacteristie of greensand, 209. 
Testaceous molluscs, habits of, 254. 

Testing maohine for gold coins, 238. 

Tetrahedron, properties of, 384. 

Tetraneura nlOxi, a species of aphis, 06. 

Thanes valley, adapted for a great city, 38. 

Theoiy of apparent diameters of sun and moon , 1 17* 
Theory of lustre, Bore’s, 170. 

Time measured by burning candles, 61. 

Time, measure on in geological phenomena, 258. 
Tincomus, coin of, 154. 

Tinea, a destroyer of animal fabrics, 26. 

Toads, foil of from the sky, 328. 

Toddy palm, Oaryota nrens, described, 177. 
Togodumnus, com of, 155. 

Toucan, acute sense of smell, 227. 

Tourmaline, use for polarisation, 165. 

Traohelium ovum described, 277. 

Traditional ages of human history, 290. 
Transformation of the crab figured, 183. 
Transmutations of form in bodies, 244. 

Trawl, use of. In marine collecting, 182. 

Tree wasp, nest of, figured, 69. 

Trees, growth of, how it takes place, 211. 

Trees, influence of, on temperature, 110. 

Trichodina pediculus, 53. 

Trttobite dingle at Welshpool, 190. 

Trinuoleus ooncentricns, specimens of, 190. 

Tripoli date, organic remains of, 248. 

Troglodytes Gorilla, notes on, 105. 

Tropical forests, phenomena of, 301. 

Tropiopoda lameuibranchiata, 285. 

TubtQsx rivulortun, 246. 

Tnlip, botanioal structure of, 269. 

Tyne-bar, scenery of, 214. 

Ulacodiscus figured, 247. 

Unio tumidus, figured and described, 286. 

Uses of carrion-eating birds, 195. 

Uses of light, heat, and actinism, 18. 

Uses of the wine-palm, 179. 

Vallisneria spiralis, history of, 9. 

V si vat a pisoinalis, a British shell, 288. 

VasCular system of plants illustrated, 209. 

“ Vault of heaven, source of the idea, 118. 
Vegetable anatomy, studies of, 209. 

Vegetation of the chalk, 86. 

Vibratory theory of light, 14. 

Vibrio paxUifer, rythmical movements of, 183. 
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Viper, can resist its own poison, 175. 

Virchow’s dogma on generation, 224. 

Vision, illusory, in regard to diameter of snn, 1X0. 

Vision of the garden snail, 251. 

Vital dynamioi. 839. 

Vital energies, now sustained, 56. 

Vital purposes of sleep, 95. 

Vitreous forms of bodies, 244. 

Vitrina pellucid*, figured and described, 323. 

Vivarium, suggestions of its philosophy, 66. 

Volition, a distinction between animals and vegetable, 93, 
Vultures and cotton-trees of Jamaioa, 193. 

W urminstbb, Warwick, geology of, 201. 

Wasps, habits of, considered, 212. 

Wasps, history of Vespa vulgaris, 69. 

Water-bears described, 276. 

Water beetle, history of, 83, 

Watercresses ou a chalk-bed, 35. 

Water, peouliar aspects at Grays, 35. 

Water veins in chalk strata, 33. 

Waves oflight, direction of, 162. 

Wax. when first used for purposes of illumination, 37. 
Way s, Prof., improved electrodes, 44. 

Weald en, surrounded by greensand, 198. 

Weather, lunar theory of, 283. 

Wenham’s binooular microscope, 298. 

White-capped cycle-shell, 280. 

White sedge, root of, 91. 

Whiting, manufacture of. 35. 

Whorls of garden snail illustrated, 249. 

Why do we lie down to sleep P 95, 

Wine palm described, 177. 

Wing of pigeon described, 27. 

Wingless forms of aphides, 80. 

Wings of bird, structure of, 27. 

Winter fishery, produots of, 271. 

Wood, microscopic sections of, 209. 

Wooden instruments found in turf bogs, 291. 
Woodwardian Museum, Cambridge, 201. 

Woodrush, growth of, 336. 

Yah of Madagascar, Ouvirandra fenestralis, 01 . 

Zoba pelagioa, the young of the crab, 183. 

Zones of marine algm, 189. 

Zonites, British species of, 322. 

Zoophyte troughs, use of, 129. 

Zua lubrioa, or varnished shell, 325. 





v On the 31st of Jainuuy will be published, Prioe One Shillings 

Tob# continue^ Monthly, Illustrated with foil-page Plate# in Colours and Tints, 
together with Woodcuts printed with the Text, 

NUMBER ONE 

OP 

Til INTELLECTUAL OBSERVES; 

R E VIEW OF NATURAL HISTORY, MICROSCOPIC RESEARCH, 

AND 
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The immediate object of this work will bo to promote Intellectual Observation, by 
furnishing data, suggesting procedure, and recording results. It will take within 
its range the speculative as well as the practical, but the practical will predominate, 
because stamped with a visible utility. Every department of intellectual inquiry will 
be expounded as occasion may render necessary, both for the purpose of epitomizing 
successive acquisitions to scientific knowledge, and to indicate the directions in which 
additional knowledge may be sought. It is anticipated that by dealing with every 
question that may arise on its own merits, irrespective of dogmas and prejudices, the 
cause of truth may be advanced in all that relates to the intellectual life of the age, 
and its moral bearings on society. Beaten tracks and exhausted ground will be 
avoided,, mere compilations will not be countenanced, and every endeavour will be 
made to render the work representative of progress, and a means of encouragement 
to discovery and invention, by the exhibition of novelty and originality in every 
department of physical research. 

The contributors to this work will he untrammelled in the expression of 
their views. They will not be required to write up or down to any imaginary 
standard. The cause of truth is too precious, and the path of truth too broad for 
any interference with the freedom of inquiry to be compatible with faithfrilness to the 
mission of science. Opinions are of less value than facts, and the true distinction 
between opinions and facts will be kept in remembrance in the selection of papers as 
well as of subjects. It is to be understood also, that the boundary line between 
freedom and license will be guarded, and it is to be hoped, that in thus announcing 
the breadth of purpose on which the “ Intellectual Observer’/ is to be conducted, that 
no fear will be entertained that the established principles of science are to be wan- 
tonly assailed. An intelligent and responsible freedom is all that is sought, and all that 
will be cared for. 

As an indication of the course to be pursued is usually looked for in a 
prospectus, it will suffice to name the following subjects as those which, from their 
importance, will have a leading place in the pages of the work : — 

' Archeology, as illustrative of the history and manners of the past; notices of 
discoveries at home and abroad, occasional analyses of the relations of the subject to 
philology, art, and science. 

Am fiQwmr ; practical work for the amateur astronomer, progress ofAstronomical 
liscovery, and considerations of the laws which govern the heavenly bodies. 
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Botany" ; acquisitions of foreign exploration, improvements in technology and 
classification, and the progress of inquiry into the genesis of plants. 

Chemistry, theoretical and applied, new discoveries, and results of theoretical 
and experimental research. 

Geology, including Paleontology, Mineralogy, and Metallurgy; local examples 
of interesting groups of strata; formula? for observers, and the relation of the facts 
of the science to other departments of knowledge. 

Meteorology, especially contributions towards the establishment of meteoro- 
logical law ; investigations of phenomena, and the influence of climate in the dis- 
tribution of life on the globe. 

Microscope ; the numerous subjects for the especial elucidation of which tho 
microscope is employed, will have a prominent place, and be largely illustrated, as will 
also the several points in the science of Optics, which bear on the construction and 
use of the microscope. 

Natural History in the most extended meaning of the term, including Zoology 
and the adaptation of natural products to the uses of man in the arts of life and the 
furtherance of civilization. 

By “ Recreative Science” we understand the pursuit of science objectively, 
and as an elegant and refining occupation of leisure hours. There are thousands of 
observers of phenomena who make no pretension to profuse and systematic technical 
knowledge, who nevertheless cultivate their chosen subjects with ardour, and often- 
tifE.cs add to tho stores of knowledge from their own experiences. To such it is 
hopc’d this work will prove eminently useful. The possessor of a Telescope or Miero- 
seopf^will have new work provided for him from month to month. The student of 
Natural (jr Y will be advised wlmt. to look for in his rambles afield, and how to 
utilize tlie ^nfonnation afforded by the vivary or the fern case. The Botanist will bo 
guided in dhe formation of collections, the Geologist, Meteorologist, and Numis- 
matist will\ y ach have such assistance as can be afforded by ably- written papers 
and accural 0 illustrations of tho various subjects that come especially within their 
rano-e of observation. In fact, the Recreative features w v ill be so shaped as to 
furnish indii -ations for an intellectual appropriation of spare hours, and the turning to 
account for scientific purposes of agencies commonly within the reach of persons of 
taste and {.intelligence, who, in surveying the wonders of Nature, wish to know some- 
thing abo 1 '^ them. Other interesting features will bo introduced in the form of 
Reviews Essays, and Descriptions, so as to exhibit the progress of research, the land- 
marks of in<l un *y> an( l Eie various points of special interest in Natural Phenomena. 

r pj nc Proprietors have secured the co-operation of the highest talent to render 
the *r Intellectual Observer” a First-class Magazine, and Editors and Contributors 
v ,y ll l unite in effort to render it a faithful representative of the subjects that come 
within its range. The coloured and tinted Plates, and other Illustrations, will be 
chosen with a view to combine the graces of Art with the utilities of Science, and il 
is anticipated that the cheapness and excellence of t lie “ Intellectual Observer” wil 
ensure lor it a favourable reception and a thorough success. 
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